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INTRODUCTION 


Samples  of  the-, standard  varieties  and  some  of  the  new  hybrid  strains  of 
hard  red  spring  wheat,  grown, in  cooperative  experiments  in ‘the  spring-wheat 
region*/ of  the  United' States,  are  milled  each  year  by  the  United  States  De- 
partment of  Agriculture  and  the  flour  baked  into  bread  to ‘determine  their 
quality  characteristics. 


1/  Cooperative  investigations  of  the  Division  of  Cereal  Crops  and  Diseases, 
Bureau  of  Plant  Industry,  Soils,  and  Agricultural  Engineering,  Agricultural 
Research  Admini strati  on,  .and  the  Grain  Branch  production  and  Marketing  Ad- 
ministration, The  samples  were  obtained  from  the  cooperative  experiments 
with  the  State  Agricultural  Experiment  Stations  in  the  spring  wheat  region. 


2/  Clark,  J.  A*  Results  of  spring  wheat  varieties  grown  in  cooperative  plot 
and  nursery  experiments  in  the  spring  -wheat  region' in  1945,  with  averages  for 
1938  to  1945.  U.  S.^Dept,  Agr.,  Agr.  Res.  Adnin,,  Bur.  Plant  Indus.,  Soils 
and  Agr.  Engin. , Div.  Cereal  Crops  and  Dis.  42  CC,  49pp.  February  1946. 
[Processed.] 


Plant  Industry  Station 
Beltsville,  Md, 

56  CC— Decenber,  1946 
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The  taking  methods  and  techniques  used  on  the  1945  crop  were  essentially 
the  same  as  used  in  testing  the  wheat  varieties  and  hybrid  strains  from  the 
1944  crop.  The  bread-baking  tests  for  the  1944  and  1945  samples  were  made  by 
a rich  highly  bromated  formula#  One  of  the  regular  talcing  methods  (llo.o)  used 
for  the  1939  to  1943  crops  was  continued  for  the  1944  and  1945  experiments.  A 
selected  group  of  hand  red  spring  and  hard  red  winter  wheats  comparatively  grown 
at  Sheridan,  TJyo,,  were  again  tested  for  their  response  to  bromate.  This  is  the 
fifth  year  such  samples  have  been  collected  and  tested.  As  in  past  seasons,  the 
Minnesota  and  North  Dakota,  laboratory  methods  were  used  only  on  the  seven  uniform 
varieties  of  both  the  Eastern  and  Western  composites  from  the  region. 

In  addition,  commercial  wheat  samples  from  cars  grading  No?-*  3 or  better  were 
bbtained  from  terminal  markets .by  the  Grain  Branch,  Production  and  Marketing  Ad- 
ministration, for  comparison  with  varietal  samples  grown  in  plot,  and  nursery  ex- 
periments at  agricultural  experiment  stations. 

The  purpose  of  this  report  is  to  "make,  available  to  cooperators  the  quality 
data  from  the  1945  crop  obtained  from  standard  varieties,  new  .hybrid  strains,  and 
Federal  supervision  grade  samples  of  hard  red  spring  wheat,  together  with  a summary 
of  previous  years’  results, 

SOURCE;  cr  SAMPLES' 

The  most  extensive  tests  (8)  were  made  on  the  Eastern  and  Western  composite 
samples  of  each  of  seven  uniform  varieties  grown'  in  plots  at  cooperating  stations. 

The  bread-baking  test  (employing  a rich  highly  bromated  formula)  was  made  on  the 
variety  samples  from  plots,  grown  at  Madison,  Wi's, ;'  St.  F&ul,  Waseca,  Morris,  and 
Crookston,  Minn. ; Fargo,  Langdon,  Mandan,  Edgeley,  Williston,  and  Dickinson,  N.Dak. ; 
Brookings  and  Newell,  S.  Dak.;,  Havre  and  Moccasin,  Mont.;  Sheridan  and.  Laramie,  Wyo.; 
and  Akron,  Colo^  Similar  tests  were  made  on  samples  of  new  wheats  grown  in  single 
increase  plots  (1944-1945  .Arizona  increases)  ‘grehto  at  Langdon  and  Dickinson.  Similar 
tests  were  also  made  on  Eastern, and  Western  composites  of  the  26  strains  grown  in 
Uniform  Begional  Nurseries, . composite  samples  from  N.  Dak.,  and  Montana  Intra-State 
Nurseries  and  from  Langdon . and  Dfckinsohj  Ni'Dak. , station  nurseries. 

There  were  also  included  15  samples  composited  from  sampling  of  carlot  re- 
ceipts of  wheat  accumulated  during  a 90-day  period  of  the  1945  crop  movement  by 
the  Minneapolis,  Duluth,  and  Great  Falls,  office  of'  the  Grain  Branch,  Production 
and  Marketing  Administration.  These  samples  represent  country- run  wheat  of  the 
hard  red  spring  class  and  were  graded  under  the  provisions  of  the  U.  S.  Grain 
Standards  Act  as  No.  3 or  better.  These  samples  are  hereafter  referred  to  as 
commercial  samples.  This  is  the  seventh  season  that  such  samples  have  been 
collected  and  tested. 

METHODS  USED  IN  THE  MILLING  AND  BAKING  TESTS 

The  samples  were  cleaned  for  milling  by  the  means  of  a.  small  milling  sep- 
arator (equipped  with. sieves  and  air  blast),  and  a scouring  machine.  The  wheats 
were  tempered  in  two  stages;  first  to  14  percent  for  48  hWB  and  then  additional 
amounts  of  water  aided  1/2  hour  previous  to  milling,  raising  the  moisture  con- 
tent of  the  grain  to  between  15.0  and  16.5  percent  depending  upon  the  hardness 
of, the  variety.  The  hardness  of  the  variety  was  determined  by  the  means  of  a 
Strong-Scott  barley  pearler.  The  wheat  was  milled  on  an  Allis-Chalmers  ex- 
perimental flour  mill  provided  with  three  break:  rolls- and  one  smooth  roll.  A 
90  percent  pp.tent.  flour,  was  made  discarding  the  low  gra.de. 

Baking  tests  on  all  of  the  1945  varietal  samples  were  conducted  by  the 
straight— dough  procedure  using  the  commercial-bromate-malted  wheat  flour  formula 
(No.  6)  supplemented  by  potassium  bromate,  the  amount  being  varied  to  produce 
an  optimum  or  maximum  loaf  volume. 

The  No.  6 baking  test  (including  .001  percent,  or  1 -milligram  of  bromate 
per  100  grams  of  flour)  used,  for  the  1939,  1940,  1941,  1942,  and  1943  samples 
and  is  sometimes  referred  to  as  the  rich  dough  method  was  continued  along  with 
the  other  baking  tests,  of  the  samples  from  the  1944  and  1945  crop. 
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This  baking  procedure  is  based  on  the  method  of  the  American  Association  of 
Cereal  Chemists,  with  certain  modifications  deemed  necessary  for  unbleached  ex- 
perimentally nilled  flour*  Because  of  the  size  of  the  mixing  bowl,  ingredients 
sufficient  for  two  loaves  were  mixed  at  one  tine.  They  were  nixed  a sufficient 
length  of  tine  to  develop  the  dough  properly  in  a Hobart-Swanson  dough-mixer 
(108  B,  P.  M.)  with  4 pins  in  the  head  and  2 pins  in  the  bowl.  The  absorption 
of  the  flour  was  calculated  from  the  amount. of  wafer  added  for  proper  consist- 
ency at  the  tine  the  doughs  were  nixed.  The  absorption  values  are  indicated  in 
the  tables.  When  nixed,  the  doughs  were  divided,  then  rounded  in  the  hands  and 
placed  in  fermentation  grnnite-ware  ’'’oatmeal1'  bowls,  measuring  6 inches  top 
diameter,  3 inches  bottom  diameter,  and  2-1/2  inches  deep.  The  punches  were 
made  by  folding  the  dodgh  approxinat ely  10  tines  in  the  hands.  At  the  end  of 
the  fermentation  period  the  aough  was  molded  by  a Thompson  mechanical  roll  type 
nAn  moulder  with  rolls  set  at'  a clearance  of  3/8  of  inch  and  the  compression 
plate  1-1/8  inches*  The  molded  doughs  were  .placed  in  baking  pans  constructed 
from  2XS  tin  known  as  the  tall  form.  The  proofing  tine  of  55  minutes,  at  86°  F. 
and  baking  time  of  25  minutes  at  450°  F,  we  re  the  same  for  all  samples.  Two 
loaves  of  each  sample  were  baked  but  since  the  ingredients  were  mixed  as  for  one 
loaf,  the  two  are  not  duplicates  in  the  sense  in  which  that  tern  is  usually  used 
and  are  not  so  considered  herein.  Data  given  in  the  tables  are  averages  of  .the 
two  loaves. 

The  baking  method  (No.  l)  which  had  been  used  on  all  samples  starting  with 
the  1929  crop  was  discontinued  in  1942,  as  it  produced  much  lower  volumes  than 
the  other  baking  methods  used  on. the  1942  and  the  previous  crops.  The  commerc- 
ial method  (No,  2)  was  added' in  1935  and  in  19  36  the  ccnnercial-bromate  (No.  3). 
For  apart  of  the  samples  in  1937,  the  basic,  commercial  and  connercial-bronate 
bakes  were  made,  In  1338  the  sane  bakes  as  reported  in  1937  were  made  and  in 
addition  the  (No.  4)  malt  • -phosphate— bromate.  In  1939,  the  No.  4 method,  which 
had  been  found  to  be  unsatisfactory  under  our  conditions,  was  replaced  by  the 
connercial-bronate- -malted  wheat  flour  (No.  6)  test.  The  commercial^bronate- 
na.lted  wheat  flour  (No.  6)  test  was  first  used  for  part  of  the  1938  samples  and 
has  been  continued  for  all  of  the  1939,  1940,  1941,  1942,  1943,  and:  1944  samples. 
The  No.  2 and  No*  3 methods  were  discontinued  in  1944  for  most  tests  because  they 
gave  poorer  volumes  than  the  No.  6 method. 

Starting  with  the  1944  samples  additional  baking  tests  were  made  varying 
the  amounts  of  bromate  (0  to  4 mg.  per  100  grams  of  flour)  with  the  commercial 
bromate-madted-wheat  flour  (No.  6)  formula.  With  this  baking  procedure  the 
optimum  or  maximum  load  volume  is  apparently  obtained  with  the  flour  from  each 
variety  or  strain.  It  has  generally  been  found  that  the  load  having  the  opt- 
imum volume  also  has  the  best  crumb  color  and  grain-texture  of  the  different 
baking  tests  made.  The  No*  6 test  appears  to  bring  out  the  full  strength  of  the 
wheats  somewhat  better  than  the  methods  perviously  used.  In  actual  practice  a 
baking  test  with  1 milligram  (No,  6)  and  2 milligrams  of  bromate  is  made  on  the 
same  day.  Bakes  with  no  bromate  or  increased  amounts  of  bromate  (,003  grans  or 
higher)  are  made  on  the  following  days  until  the  optimum  load  volume  has  been 
determined  for  each  variety  or  strain.  Average  volumes  are  calculated  from  the 
three  best  bakes,  only.  This  baking  procedure  brings  each  of  the  samples  to  its 
optimum  volume  by  making  provision  for  adequate  gas  production  .by  the  employment 
of  sufficient  sugar  and  dlastatic  supplements,  and  sufficient  oxidation  by  the 
use  of  increasing  amounts  of  potassium  bromate.  This  is  the  baking  method  used 
in  the  1945  experiments. 

The  only  special  tests  made  in  1945  were  on  the  Eastern  and  Western  com- 

Eosites  for  the  seven  uniform  varieties  by  the  U.S.D.A.,  the  Minnesota  and  North 
akota  labora.tory  methods,  and  the  bromate  response  tests  first  started  on  spring 
and  winter  samples  from  Sheridan,  Wyo.-  The  latter  were  made  from  grain  sanples 
nilled  on  the  Buhler  mill. 

Details  of  the  methods  used  in  1945,-  with  the  various  ingredients  are  shown 
in  Table  1. 
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Tabic  1. — Baking  nethods  used  f,or.  snnplcs  ;of  the  1945  crop 


Ingredients 


: Baking  qethod 

Connercial-  br  onato^ngdted  ~ 
. wheat  flour 


Flour  (grans) 

Yeast  ("grans) 

Salt  (grans) 

Sugar  (grans)  : ' ^ 

Potassiun  bronate  (grans)  1 / 
Malted  wheat' flour  (gran's) 
Honf  at  dry  ui lk  solids  ( 
Shortening  (grans) 

Water  absorption  (percent)  .' 
Mixing,  tine  '( Canutes)'.. 
Fernenta.tion  tine  (ninutes) 


100.0  ■ , 

, 2o0 

1.5'  ■ 

5.0  ; ., 

.0  to  ,004 
,25 

4.0 

3.0 

.Optinun  ■ 

Oetinun  for  each  variety' 
180 


1 J 0,  1 , 2,  3,  and  4 ng,  . - 

Fernentation  periods: 

1st,  punch  after  105  ninutes. 

."2nd.,  punch  after  additional  50  ninutes. 

. 7 ‘Mold  after  additional  25  ninutes. 

• * Proofing  tine  - 55  ninutes. 

Baked  25' ninutes  at ' 450°  F. 

A check  or  standard  flour  for  control  purposes  was  included  in  the  baking 
trials  with  each  day’s  tests.  The  loaf  volune  for  each  bake  with  the  standard 
flour  (l2,:3  perceht  protein)  and  the  date  of  the  baking  test  are  shown  in  the 
following  tabulation: 


Date 

Volune 

(Cc.) 

Date 

Volune 

(Cc.) 

Date 

Volune 
(Cc* ) 

Date 

Volune 
(Cc.)  ' 

Nov.. 

14  -! 

775 

1.  . ' • 

!'  Feb,  6 . 

752 

• l 

Apr,.  25 

l 

775  j 

1 June 

4. 

: 775. 

19 

775 

! 7 

778 

j,  1 

29j 

* 749 

i 

5 

775 

20 

726 

11 

792 

! '! 

’ 30| 

744.  I 

1 

6 

767 

21  "8 

735 

! - 12  ! 

766 

: 

May  1! 

792 

i - 

10 

772 

26  • ■ 

741  1 

' ' 13" 

778 

2i 

781  ■ 

1 

13 

: 795 

28  ' 

758 

- i4  ; 

784 

6' 

778 

1 

| 

17 

! 772 

29  r 

' 761 

- 19  1 

'752 

7! 

778 

r 

i 1 

18 

! 772 

Dec, 

3 

803  1 

! Mar.  7 

778 

' 8; 

. 812 

i 

19 

i 772 

5 

751  « j 

! ll 

792 

9' 

752. 

i 

20 

i 763 

10 

775  ; 

12  , 

766 

13 

781  ' 

i July 

1 

,748 

12 

752 

13  1 

778 

15 

789"' 

i 

2 

i 789 

Jan. 

2 | 

741 

! Apr, 11 

762  ' 

16. 

766 

'!•  ' 

' 8 

; 792 

3 : 

775  1 

1 - 15 

' 801 

20 

766 

i ■ ■ 

9 

; 818 

9 : 

769  ; 

16 

781  . 

1 ' . 21 

781 

i ... 

10 

1 775 

14  ; 

738  | 

17 

*752 

22 

761 

■]  , ■ 

11 

'■  775 

16  i 

758 

18 

775 

! 23 

; 766  * 

\ i • 

15 

, 792 

17 

763  ■■  i 

. 22  : 

775 

27 

• 783 

j i 

16 

S 772 

24  ' ! 

769 

r:  23-  ; 

• v 752 

! . 28 

: 766 

! ! 

17 

I 775 

29'  ' ; 

775 

i:  /■  24  : 

i . ' ' 1 

* 775 

i 

\ 

June ■ 3 

i 784  ' 

! j 

18 

! 766. 

| 

- ' ■ j 

i " ■ ; ' ; ; 

■ Total  ‘ 

i_i 

76 

■ : Average 

Standard  Brror 


771 

17.2 


EXPERIMENT AL  RESULTS 


The  results  for  the  regular  methods  on  plot  and  nursery  composite  and  station 
samples  are  given  in  tables  2 to  7,  for  the  comparison  of  the  spring  and  winter 
varieties  from  Sheridan,  ITyo . , in  table  8,  for  U»  S.  D.  A*,  North  Dakota,  and 
Minnesota  methods  on  seven  uniform  varieties  in  table  9.  The  results  for  the 
commercial  samples  are  shown  in  table  10,  and  the  correlabion  and  regression 
coefficients  for  14  varieties  and  strains  and  the  commercial  samples  are  shown 
in  table  11*  Summaries  of  the  comparable  1945  samples  are  averaged  in  table  12  and 
and  8-year  results  in  table  13*  These  tables  are  largely  self-explanatory*  The 
highest  ranking  variety  or  strain  with  respect  to  each  property  is  indice,ted  by 
underlining* 

Acre  yields  are  included,  where  comparable,  to  assist  in  the  interpretation 
of  results.  The  test  weights  for  most  of  the  composite  and  station  samples  were 
satisf  a.ctory*  The  milling  and  chemical  dab  a in  table  2 are  not  repeated  for  the 
other  baking  methods  reported  in  table  9. 

All  test  weights  were  determined  in  the  laboratory  on  a dockage-free  basis* 

The  protein  and  ash  contents  are  reported  on  a 14.0  percent  moisture  basis  and 
the  flour  yield  on  a moisture-free  basis. 
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Average  3 years,  1938  to  1945  inclusive 

Averages  Eastern  and  Western  Composites 

Pilot  26,2  26,1  57.4  15.1  14.2  69.5  .53  64  930  898  931  149 

Thatcher  24.4  24.4  57.2  15.1  14.6  69.9  .56  55  928  885  929  150 
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Table  4. — Yield,  milling,  baking,  and  chemical  results  for  newer  hard  red  spring  wheats  grown  in  single  increase  plots  at 
three  experiment  stations  in  1945, 
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Table  5. — Continued  Average  of  Eastern  and  Western  Composite 


- 21  - 


o 

bO 

P 

O 

4 


<D 

fJ  ^ 

P <D 

O Eh 


r£ 


Hf  <4H 


V)  G> 

■d  a 
o p 

■ d i i 

fp  o 
to  > 

rv 

bO  © 
d O 
fP  ^ 
M 
Co 

n 


i 

-p 


O -H 


o 

o 

1 — 1 

o 

CO 

CO 

c- 

00 

to 

r- 

ro 

CO 

CD 

ro 

CD 

CO 

ro 

1 — 1 

!cd 

CO 

CO 

LO 

r- 

ro 

CM 

CO 

un 

o 

o 

o 

CO 

a) 

t> 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

r- 

CO 

CO 

CO 

CO 

0) 

CD 

|co 

OJ 

co 

O 

CJ 

CO 

0) 

CD 

00 

CO 

1 1 

V 

Co 

1 

03 

CM 

(T> 

ro 

CM 

ro 

r — 1 

to 

CO 

CM 

CD 

CM 

rH 

1 — 1 

1 — 1 

CD 

to 

ro 

CD 

CO 

|CM 

CM 

CM 

o 

CM 

to 

CM 

CD 

o 

H 

LO 

LO 

LO 

li3 

LO 

LO 

LO 

LO 

LO 

X) 

LO 

LO 

LO 

LO 

X) 

LO 

LO 

ID 

LO 

LO 

LO 

LO 

LO 

l-l 

1 — 1 

i — 1 

1 1 

i — 1 

rH 

r — 1 

1 1 

rH 

r — 1 

i — i 

rH 

i — t 

i — 1 

r — 1 

i — 1 

i — 1 

r — 1 

rH 

1 — 1 

r — 1 

|rH 

i — 1 

r — 1 

i — t 

r — 1 

i — t 

rH 

a 

1 — 1 

CO 

ro 

!> 

LO 

o 

co 

CO 

CD 

CD 

t> 

I> 

IQ 

CM 

rH 

CD 

CD 

LO 

OJ 

i — 1 

r — I 

CD 

r — t 

rH 

LD 

o 

P 

• 

o 

CD 

CD 

CT) 

CO 

CO 

CO 

C- 

r- 

r- 

o- 

r- 

CO 

CO 

CO 

CD 

CO 

m 

to 

LO 

CM 

CM 

o 

(D 

o 

a 

C) 

CD 

CO 

CO 

CO 

CO 

00 

CO 

CO 

co 

co 

CO 

00 

CO 

CO 

CO 

CO 

CD 

CO 

CO 

CO 

co 

<J0 

00 

CO 

CD 

co 

00 

» — 1 

- H 

o 

* 

CD 

to 

sH 

CO 

o 

i — i 

CD 

1 — 1 

ro 

to 

CM 

r- 

1 — 1 

CO 

CO 

-st* 

in 

1 — 1 

LO 

CM 

CD 

o 

o 

ro 

© 

C) 

r- 

r- 

p 

C^- 

LO 

co 

rH 

LO 

CD 

X) 

■vt1 

X) 

<cf 

to 

CD 

CM 

< — 1 

o 

ro 

ro 

co 

•st1 

ro 

S' 

co 

co 

p 

CO 

CO 

CO 

CO 

co 

co 

00 

aj 

CO 

CO 

CO 

CO 

00 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CD 

o- 

£> 

CO 

CD 

m 

o 

to 

ro 

C- 

LO 

ce 

LO 

CO 

o- 

CD 

CD 

CD 

o 

CM 

CD 

CD 

LO 

CD 

o 

ro 

to 

r — l 

r- 

o 

• 

c; 

?o 

LO 

CO 

CO 

u J 

r- 

in 

CM 

•vH 

LM 

to 

C ) 

1 1 

X) 

CM 

0) 

CV 

t-J 

CM 

c > 

o 

tD 

ro 

O 

o 

CO 

CO 

CO 

CO 

jco 

co 

CO 

£> 

CO 

CO 

co 

CO 

CO 

CD 

CO 

CO 

UJ 

CO 

a) 

ZN 

CD 

CO 

co 

CD 

CO 

CO 

CO 

f2i 

pm  p 
i p o 

P O.H 
CO  -p 


© P 

o 


rP 


3h 


P 

3 

O P 

1-t  o 
Ph  2h 


© P 


-P 
X] 
•P  bO 


© 

Eh  E 


>> 

-P 

o 

*H 

N 

Cv 

> 


P o 

© q 


CDCDCDrocOOCMQrocDlcO  NOCO 
ocororooorororooorofcororoooi 


ffiPCDOCOOOlONmo 

corocorocorocororocoro 


x)cDcncDr'-^LncoLncDcoro'4,coxo-4<cocnoiroLOcD'4<cnLn-4f 

cocococDcocDcncoLococotDcD'ocDcococor-Kocncococococo 


b-LQHN^HOOJOlOKUnOONeiOOCOOlCCirOn'HNN 

'^<ru:>Lnmmuoi^LninLninLOioi-n^LnLninLn'c]W^':^Ln%4 

• • • • • * ♦ • ♦ • • • • . « . A.  _ • • o • * « * * » 

OrHCOtOCVLO^^tOO^IcOCVtO^CO^rHO  CV'Z>  ^ LO  ^ LO  Z>  G> 


OLOO^tOrH^CT>Z>-tOCDCOCV^COZ>-^fcOLOLOCDCOrHrH^MrH 

« * 4 • ■•  ••  • *.•••<*  » o«4««|  »*•«•»••• 

rO  tO  DO  tO  tO  CO  CO 'to ‘CO -CO  tO  CO-CV  ro.^.to  to  CO  to  to  CO  to  CO  to 

I — I t — I I — I I — I i — t i — 1 r-H  I — I I — I I — I I — I I — I I — 1 r — I f — I I — | I — I i — I I — I i — I rH  rH*  r-H  r — I*  i — I i — I, 


,-icoc-cncMrotnxDcoo-4'Lnrocnror--rH!co^t<coLnr'-CMo;!-4<CM 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ CO  CO  LO  hv  ^ CO  ^ ^ o* 

f — j r-H  i — I i — I r — I i — I r-H  i — I r — I rH  i — I r — I rH  rH  i — I r — I t — I j rH  r — I i — I i — I i — t i — | rH  r-H  rH 


^tOr^POJCOrHGJGiLOrHCnCOLOCDC^CJOLnGiCNJrH^COOCOCQ 

• «*  ♦ -•  .*  * * • ♦ • « • • 4 « * -4*  *»•••« 

rorocDOcoobcorocorori-rococoroi>-ror-cocOr'--oorProrH 

LnLOLninLnintnuoLninuoinLninintnLnLnLftLnLncococoinco 

^<!>-COr-IO^CTJrHCOCOir)^ljO>003tOOTC.O!>-LnincOCN200^M 

"**••••>•  4 ■*  4 • * #|  * • ••  4 4*4  4 4 4 • * 4 

OOTH^QCOcoOLnro^Htob-coouOHcoob-^coococo 

cnCMCMCMcnCMCMcnCMCMCMcn|CMCMCMCMCMCM‘C\2CDOM'CMCMCnCMrM. 


• 

CD 

TO 

LO 

t> 

t>- 

o 

ro 

00 

CM 

1 1 

to 

Q 

CD 

tD 

ro  rH  LD 

LD 

to 

co 

XM 

CM 

CD 

) 1 

♦ 

CD 

C i) 

i — 1 

in 

t'J 

o 

X) 

C > 

CV 

ro 

CD 

X) 

X) 

in 

in 

CO 

CM 

o 

X.) 

o 

CD 

CV 

X) 

t^j 

to 

|H) 

C^J 

ro 

>4/ 

■41  CD  CD 

X) 

CD 

to 

to 

ro 

■41 

to 

• 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

o 

CM 

CM 

CM 

CM 

CM 

CM  CD  CM 

CM 

CM 

CM 

CM 

CM 

CM 

CV 

o 

r-H 

r — 1 

1 1 

1 1 

1 1 

1 1 

1 1 

H 

r — 1 

rH 

i — 1 

r — 1 

1 1 

1 — 1 

rH 

rH 

1 1 

l — 1 

rH 

1 i 

1 1 

1 1 

1 1 

rH 

• — 1 

♦ 

r- 

CD 

© 

o 

i — I 

CD 

CO 

to 

CD 

to 

rH 

o 

t> 

CM 

LO 

ro 

ro 

ro 

CM 

-4< 

ro 

ro 

r- 

ro 

CD 

ro 

ro 

-p 

u 

r3 

CD 

X) 

CO 

LO 

i 

i 

LO 

CM 

1.0 

r- 

CM 

r — 1 

CM 

O 

CD 

CD 

CM 

C ) 

CD 

LO 

r-H 

LO 

o 

co 

LD 

rH 

£> 

CD 

co 

CD 

1 — 1 

X) 

£>■ 

rH 

i — 1 

\ 

i 

t 1 

rH 

CO 

co 

CO 

CO 

£> 

I 

z> 

-P 

• 

r — t 

i — 1 

r — 1 

lvJ 

1 — I 

to 

Is  J 

rH 

X) 

X) 

a) 

X) 

XJ 

rH 

CO 

CD 

u 

« 

i 

CD 

to 

t'J 

CO 


P 

© 

X3 

a 

-p 

jA 

XI 

EH 


-p  Ph 

O 

Tj  . 
8* 
X M 


P 

© xi  a 

Xl  eh  © 

O LJ  wm 
-p  -p  W Ph  w 
O CO  to  * -P 
H ll  Tl  c/1  w pl  -P 
.hPp.hM  cjr  © 

* g.S|-S 

K p CM  ' ■> 

b^l  ■ . 


K 


, O 


©.-P 
3 (h 


X K 


Moooo4oi^rf 


t/1  b£)  p bo^  O •V  tJ 
p 4(00)©©  ICO  t-p 

§DK  KfflMKS 


p 
© 
• H 

■co  a 

g© 

p 

P'CM  pH 
G 

sP  « K 
o 

-P  ^ CO 
CO  ^ CV 

r-  co 

EH  CV  C\3 


I I 

t-H  l-H 


p p 
© © 
rd  S3 

0 o 

-p  -p 

c3  ro 

44 

CM  CO 

1 1 OJ  CM 
SWCOCX) 

CM  CM 

X X 

X X 


-p 

o 


p 

© 

sS 

o 

% 

EH 


-P  -P  PL|  I 

o o cn  , cd  © to 

i — I i — I * — I KTixS^nb 
.p  .p  ro 
PH  Ph  rH 


w M 

•H 

- - si  -p  -p 

O O CO  CM  cH.p  .p 
P P O CM  p p p 
© © CO  CO  © © © 

S^CMCM^^S 


X X 


q X X X K 


-p  I -p  -p  • -p 
O # 0 0 0 0 
rH  i — I rH  i — I P t — I 
»H  G «H  »H  Q)  »H 

Ph  Ph  Ph  Ph  S PP 


o r- 

co 


IX) 

co 


in  i 


t-  co 


CM  LO 
r- 


LO  CO 

• • 

CO  rH 


■vt*  DO' 

4 • 


CO  LO 


co  ^ 
in 


co  co 


oi 

CM 


© 
b D 

a © 
P bO 

41 


o 

-p 

CCJ 

-p 

m 

l, 

CO 

p 

-p 

d 


~£ 

o 


nd 

d 


Co 

-1-3 

o 

£J 


_d 

-p 

P 

o 


o 

sb^i 


W 

-P 


P 

0 


to 

d 


0 

-P 


■"d 

0 

P 


. Pm1 

'd  C 


-P 

w 

p 

0 

-p 

d 


rd 


, “ % 

LO  P 
d d< 
o o 

rH 
W 

-P  - 

H "d 
P o 

0 -P 

0 d 

P O 


7TH' 

O -H 


•H 


fa  CO 

0 d 

rd  O 
O -H 
-P 
XJ  CO 

d -p 
cu  to 


to  £ 
d o 
• H P 

i|  "H 

0 <Xi 
CD 
--P 
ta-H 
fl  w 

•rH  O 

rH  Ph 


•H 


Tj 

i — I 

o 


>-* 

1 

I 


CO 

0 


rQ 

Co 

EH 


qy- 

bO 

Cd 

P 

0 

> 

<- 


0 

d ^ 

?at< 

fh.  a) 

Cd  FH 


Fh  O 

o u 


. ,'g 

£tH  o 
iT-  O i-P 


J 


Fh  ’ -P 
a>  0 w 


H 

CD 


o 

d 


w 


--4' 


02 


O 


,1, 


• <u 

- bp  s 

• H d -H  23 
is  yH  -P  I 


1 


P P 
I Fh  o 
r°  -O  *rH 
fn  -P 


pH 


a) 

flf - 
K 
Ph 


in  _ 


nd 

r-H  +3 


-H  pH 
pH' 


pH 


-p 

CO  -P 


£ 34 


W 


-F> 

,-d 
J-P  bO 
M -rl  b 
CD  CD  -2) 
'EH  ' 


rd 

- <D  rH 
: Fh  CD 


' PH  • 

rj  ^ 


■0 

43 

cd 

Si' 


pi  p 

o “ 


- 22  - 


O o CO  LD  CD  0 5 
02  02  CO  CO  CO  02  f 


QCrQtPC^lQ^Jg1 


0000000 


LO  LO  LO  - H <' 

i — li — ! f-H  i — ! H H H 


CD  ^ CO  CD  O-  CO  O 02  . — 1 LO  CO 
000 00 000000 
02  02  02  02  02  02  02  02  02  02  02 


nkF 

:H  k4 
32  p2 


a)C0L0HlOHtDO02N03 
NfflOOtflON 


02  C\2  rH  rH 


fco 

o 

C4- 

LO 

O 

CO 

r- 

0 

o 

0lo 

co 

o 

0^  CD 

PO 

0 

co 

CO 

0 

CO 

co  0 

|0 

CO 

co 

CO 

CO 

r- 

0 

oo 

00 

CO 

CO 

0|0|co 

o 

LO 

to 

oo 

co  r- 

co 

0 

co 

CO 

00 

co 

0 

[CTj  (CO 

CO 

CO 

0 

CO 

CO  r — 1 

0 

o 

0 

o 

0 

O' 

to 

O' 

0 

CQ 

O') 

O' 

!co 

O CO 

O' 

LO 

O' 

LO 

O' 

l-O 

hi' 

0 

go 

LO 

-H 

0 

Pm 

LO 

I — l 

rH 

rH 

rH 

rH 

1 — t 

IrH 

rH 

H 

rH 

rH 

rH 

frH 

1 — 1 

i — ! 

LO 

O' 

r-H 

0 

02 

co 

0 

0 

CO 

■r-JH 

0 

CO 

{>  CD 

i — 1 

O 

0 

0 

CO 

CO 

oo 

co 

r- 

r- 

r^ 

r- 

cS 

rH  tO 

C » 

(J) 

co 

CO 

00 

oo 

CO 

0 

0 

CO 

■X) 

0 

CO  i — 1 

cn 

CO 

rH 

O' 

co 

O' 

0 

O' 

to 

CO 

0 

<00 

CN2  DO 

CO 

LO 

to 

00 

0 

O' 

0 

LO 

0 

LO 

LO 

0 

CO 

CO  rH 

CO 

CO 

00 

CO 

00 

CO 

co 

0 

0 

CO 

00 

0 

CO 

CO  i — 1 

-d  LO 
0 02 


OLOOLOLOLOLOLOLOLOOOQLOLOOlOLOO'OOOOOOO 

* • m 0 • 

02  0 CO  02  0 0 0 02  02  03  02  03  02  02  02  02  02  02  02  C-2  02  02  02  02  02  02 


CO  LD  00  -d  0)  LO  «d  0 LO  0 kH  LO  LO  CO  *d  LO  LO  O-  LO  CO  v4  LO  -d  ;>  0 
CD  tO  CD  CO  CO  CD  CD  LO  to  tOfO  CD  CO  (D  tD  CD  CD  CD  tD  CD  tO  CD  CO  tD  CD  CO 


CO  0 LO  O 02  O 0 0 0 0 0 o 02  CO  ltd  |0  0 02  o rH  to  o 02  CO'  0 0 
'd  V4  rJH  * H -4  --f  CO  «d  CO  *..»  to  IO|(OKH  to  V4  V?  rjt  --4  -r4  -rH  M)  %M  N 


NO  tOCOCOD3tOt^tDC-tDNCV02tOD3tOCOlDtDt\!C.|tDC-COC- 


0 0 0 0 0 0 0 0 0 0 "d  -d  'd  0 LQ  0 LQ  0 V4  0 

0000000000000000000tviS0 


-o  LO  LO 

0 0 0 0 


0 CO  0 0 CO  *0  *d  C30  '=2*  LO  02  LO  CO  &0  t — I 0 r — 1 LO  O’  r-H  O 0 *d  0 O CO 


-<-1  -f<  to  -X21  CO  CO  CO  CO  O'  O1  OO  CO  ^ 02  to  ro  oh  CO  ^ to  to  00  -sjc  to 

1 — t r-4  1 — I rH  r-H  r-H  rH  r-H  rH  t — t r-H  rH  t — 1 rrt  j — t rH  rH  i — t f — t rH  r-H  t — t i — t r-H  rH  r-H 


LO  IrH  CO  LO  0 CO  O-  CO  0 rH  02  LO  O-  r-H  O 0)  O1  0 00  O-  CD  CO  CO  rH  LO 


LO  |LO  LO  -H  Ot  0 LO  "-4  H4  LO  to  Oh 

t — t rH  t — t f — t i — t p — I i — I f — t i — t f — l t — 1 i — t ( — t t — t f — t r-H  r— t 


I %4  to  '-~H  to  LO  %4 

t r-H  I — l f — I I — ! f — | t — t f — I f — I 


OCDC-CDNHO<XlHl,HH\',IDcon 


HOO«COtDx,"D!NHtO 


f-)OOCOO0OO0rHrHr-HOOCO 

tOtOtOtOCOPtOCOLDtOtOtOtOtOffl 


02  02  r-H  t — t O t — I O C2  rH  ( — t 0 

LO  LO  CO  LO  CO  CO  ID  CO  to  tO  to 


0 


O tD  rH  - 0 to  LO  rH  to  O O-  0 0 LO  to  0 CO  rH  02  0 i-t  LO  to  CO 


tO  , — t to  CO  CO  CD  CO  C4*  0 O-  CO  xrjt  LO  LO  CO  0—  0 CO  CO  CO  r-H  Q H LO  CO  02 
to  CO  to  02  CO  CO  CO  CO  02  CO  CO  CO  CO  to  CO  to  CO  to  to  CO  co  - ■■ 


--it  CO  CO  1 


0 

co 

o4 

0 

I — 1 


rM 


to0corb'cx)O'^0[OO0LO0^tOth00r^oo4  0OLO00 
02  f — t 02  (DrH-?CO00OOtOtOtOLO0i>CX>tO0O--i',rHCOCOLO 


, — I 0 CO  0 CO  0 0-  i — I 0 CO  tX)  f — l 0 02  0 O-  CO  rH  i-H  i — t rH  O 0 rH  CO 
COrHrHOrHf-HrHrHCOtOf-HrHtOrHrHf-HrHrHCOCOtOtO0rHtO0 


fn  . 

!>5  (D 

^ ‘a 

O CD 

M 


to 


CO 

rH  CO  i — 1 rH  LO  i — 1 03  CO  rH 

LO 

CO 

LO 

0 

CO 

03 

CO 

LO 

4J1 

z> 

CO 

to 

0 

0 0 

1 — 1 

i — 1 O O rH  O 0“  LO  rH 

CO 

LO 

CO 

0 

o- 

CO 

"d* 

CO 

r^ 

d4 

CO 

LO 

1 — 1 

JV  to 

CD 

0 0 0 0 0 0 0 

0 0 

CO 

CO 

CO 

0 

co 

CO 

CO 

CO 

0 

CO 

CO 

CO 

CO 

0 t — 1 

CO 

r-  to  O 0 rH  0 0 

0 r- 

i — 1 

LO 

-H 

rH 

CO 

CD 

oo 

CO 

0 

CO 

d4 

to 

CD 

r-  0 

CO 

0 0 0 CO  0 0 0 

0 rH 

rH 

o 

CD 

C2 

00 

CO 

co 

CO 

o 

o- 

o- 

r- 

LO 

rH  0 

CO 

0000000 

0 0 

CD 

CO 

CO 

0 

CO 

CO 

CO 

CO 

0 

CO 

co 

CO 

CO 

0 rH 

to 

MJ)O'-'H0  |0 

^ 0 

LO 

O 

0 

CO 

0- 

d" 

0 

to 

o- 

03 

d* 

0"*J 

o 

r-  o h 0 0 oki' 

0 o 

Z> 

i — 1 

ro 

0 

03 

CO 

C\3 

03 

■o 

to 

<03 

Oi 

03 

CD 

0 0-0  0 0 0 (0 

0 0 

CQ 

CO 

CO 

0 

CO 

O'- 

CO 

CO 

0 

CO 

CO 

CO 

CO  rH 

0 

■p 

-p 

-p 

-P 

Ph 

<3 

CD 

Ph 

CD 

id 

rH 

0 

• H 

-p 

• H 

o 

d 

i — 1 

-P  .f, 

<$ 

v:2j 

»rM 

• 

o 

-p 

CO 

0 

0 

p 

o 

to 

p 

rH 

0 

0 

02 

<D  M 

•ri 

cd 

K 

M 

0 

0 

a 

w 

CD 

0 

'fn 

CD 

<D 

ifl 

o 

rH 

0 

rH 

CO 

<D 

•H 

MO 

1 1 

-d 

•H 

Td 

O 

o 

CD 

03 

0 

o 

W 

•H 

p cd 

0 

K 

rC! 

• rl 

LO 

Pm 

CO 

f 1 

cd0 

' 

r-i 

id 

0 

0 

CO 

P 

X 

10 

« 

M 

cd 

CD 

H 

O rH 

0 

H 

o 

Pm 

< — 1 

Ph 

03 

M 

o o 

S 

« 

O 

0 

0 

Ph 

rH 

r- 

K 

Fh 

bO 

ro 

o 

-p 

r'i 

0 

W 

id 

0 

X 

M 

M 

CD 

Q 

> 

K 

-p 

cd 

K 

K 

M 

K 

K 0 

M 

0 

M 

H 

ft 

ro 

d 

-p 

-P 

-P 

-p 

(d.C22 

-P 

-p 

-p 

• 

1 

d' 

P 

o3 

• 

Ph 

HI 

<0 

o 

H3 

LO 

<D 

O 

• H 

0 

H 

(D 

o 

o 

0 

o 

w 

0 

0 

o 

0 

O 

O' 

LOi — 1 

> 

1 — 1 

LO 

i — 1 

P 

0 

a 

-d  0 

rH 

i — i 

0 

1 — 1 

0 

'd' 

0 

!H 

nd 

0 

O 

0 

CD 

• H 

<D 

CO 

LO 

• H 

CD 

0 

r- 

o 

• H 0 

• H 

• H 

0 

•H 

• 

0 

IV 

£4. 

0 

• H 

0 

• 

0 

(d 

Pm 

1 — 1 

1 — 1 

Ph 

02 

03 

o 

S 0 

Ph 

Ph 

rH 

Ph 

o 

0 

0 

0 

0 

S 

0 

O 

to  o 


0 , 


HO  to 
to 


rH  O 
O'  rH 


l LO 


-H  sft 

o- 


CO  O 

CO  0 


o-  o 

• • 

O'  0 


O 0 


r-H  O' 

to 


LO  0 

* • 

LO  to 
CO  r-H 


Fargo,  Langdon  and  Dickinson 


Table  6«— Continued  - * Mont.  Intra  State  Nurseries 


- 23  - 


O- 

cu 

X 

a 

& 


© 
s u 
■a-B 

X CD 

b Eh 


r>  x 

9 o 


X O 


OOM 


w 


ty 

. ch  rf 

o o 

i-a 


i 

-p  . „ 

Ph  a s> 

O -rl 


-P 

w 

UD  (1) 


,-Q  U) 


fomr-o-cofor-r-tolcoLncoiNCucur-p-p-cooocuocor-cuLnp- 
co  co  co  co  co  co  ro  co  cd  |b  co  co  co  co  od  co  co  co  co  od  od  co  od  co  co  co  cd  co 


rOc6NLncOCOLO|WOi>LOcOOLOCO«0(N!lOO«MHi^-tOON[^ 

cococncococoaiicucricococooDr-cocooDcocooDaicooDcococococo 

HcoHOHOccicnntoooHtONnNWOrtPjMNNd'inion 

lo  tf  lq  lo  lo  lo  tf  lo  lo  lo  lo  lo  lo  lo  LCD  lo  lo  lo  lo  lo  lo  lo  lo  ld  lo  Lo  lo 

i — Ir-Hi — I i — li — I i — i i — if — li — I H i — li — li — li — I rH  t — li — I rH  i — If — li — If — Ir—ti — li — It — 1 1 — I r-H 
CQOOCVCQUDLnCDCOCVCVOCOOC'-COr- lOOLncntOHWH^HinH 

to  od  od  co  co  o-  co  to  co  to  lo  • d ^ to  m m « « h h co  h to  r-  lo  tf tf 

OcnoD<ncDaDaDcr)Cr)CDG)cncDcncr>a)CT>c75GDcncDco(7)cococococo 


wb-  o in  h ud  c-  o ';uo  0>  n o fo  oun  ra  cn  co 'd  o w to  o 

obMntDrtfcn^tOHtoooHHOeocoocooetDODHw 

opDODaDCDODCDODCDODCDODODaDGDODODcoaDcooDcooDcococococo 


-p 

• 

co 

0 

tf 

o 

DO 

1 — 1 

CD 

CO 

UD 

a 

u> 

u 

Ol 

O 

t_> 

C D 

o 

1 — 1 

CO 

CO 

OD 

OD 

- 

b 

* 

OD  00 

CO 

'd1 

lo  o- 

02 

c\l 

02 

OD 

CO 

LO 

CO 

CO 

LO 

CO 

LO 

Ol 

to 

UD 

DO 

o 

co 

CO 

r- 

co  ltd 

co 

cv 

C\D 

CD 

UD 

C D 

CO 

1 — 1 

d 

1 1 

d 

LO 

UD 

1 1 

HH 

ID 

OD  OD 

01 

OD 

CC  OD 

OD 

OD 

01 

01 

OD 

01 

UD 

OD 

CO 

OD 

CJ 

CJ 

CJ 

CJ 

* 

O CO 

£? 

OD 

DO 

ld  Od 

CO  02 

02 

r^- 

OD 

C~D 

CO 

02 

1 — 1 

OD 

0- 

CD 

CO 

i — 1 

CJ 

i — 1 

d 

CO 

UD 

1 — 1 

LO  O 

O') 

02 

o 

co  cd 

LO  CO 

C-  CO 

GD  CO 

CO 

t'j 

d 

rrM 

IV 

UD 

rH 

Ol 

i — 1 

t D 

CO 

t j 

CJ 

1 — 1 

tf 

•r-H 

CV  CO 

§ 

LD 

00  OD 

|GD  OD  OD 

OD  OD 

C O OD 

OD 

OD 

Cl 

OD 

Ol 

OD 

Ol 

01 

CO  CD 

OD 

OD 

CD 

CD 

CJ 

CJ 

to 

CJ 

co 

j Ol  i — 1 

X 

• 

DO  CO 

CO  CO 

02  LID 

CO  CO 

1 1 

o 

CD 

CO 

£> 

CO 

d 

o 

CO  UD 

co 

CV 

CO 

CM 

CO 

CO 

1 — 1 

o- 

to 

LO  O 

bO 

rH 

o 

in  co 

U)  CO  02 

rtf  CO 

CO  rH 

t^) 

lO 

C'J 

00 

UJ 

0- 

OD 

UD 

02  02 

c- 

to 

CO 

CO 

co 

tf 

1.0 

tf 

UD 

rH  UD 

• H 

LO 

OD  CJD 

OD  OD 

OD  OD 

CD  01 

OD 

OD 

OD 

CO 

CFD 

CO 

CJ 

O) 

OD  OD 

CO 

CO 

CJ 

CJ 

CO 

CJ 

CJ 

CJ 

co  . 

OD  rH 

i — 1 

• 

CD 

CO 

CO 

rH 

o 

r-H  UD 

to 

• H 

o 

o 

d 

LO 

f> 

£> 

£>  rH 

LO 

b 

OD 

Ol 

CJ 

CO 

CJ 

CO  OD 

£> 

A 

gD  p 

* 

d • 

O LO 

O LO  O 

LO  LO 

LO  O 

UD 

LO 

LO 

LO 

CD 

UD 

o 

o 

LO  b 

LO 

LO 

LO 

LO 

LO 

o 

o 

LO 

LO 

to  o 

•rj 

• 

• • 

- • 

■ • 

•- 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• c 

• 

» 

• 

« 

• 

♦ 

• 

m 

« 

• 0 

-p 

02  02 

02 

CM  DO 

02  02 

02  CO 

CM 

02 

02 

02 

02 

CM 

CO 

CO 

02  UD 

cv 

CV 

cv 

cv 

cv 

LO 

UD 

cv 

cv 

CM  i — 1 

k 

a 

-P 

f 

i 

Fh 

o 

O 

CO  LO 

CO  LO  £> 

LTD  LTD 

LO  CD 

cn 

co 

CO 

ro 

OD 

CO 

OD 

OD 

cd  r- 

CO 

CO 

co 

to 

r* 

O 

lo 

co 

C- 

o 

-H 

Ph 

CO  CO 

co  co  co 

CO  CO 

CO  CJD 

co 

co 

co 

co 

CO 

co 

to 

CO 

co  co 

to 

CO 

CO 

C.O 

CO 

CD 

n-  to 

to 

to 

01  -P 

d 

-P 

tf  02 

LD  co  0- 

tM 

rtf 

to 

OD 

rj 

cn 

OD 

OJ 

OD 

0- 

O CD 

£>|Q 

1 — 1 

o 

rH 

IO 

CD 

cv 

to 

d d 

rH 

01 

CD 

•V 

■r-H 

*d 

^H 

rtf 

rtf 

d 

d 

rtf 

UD 

rtf 

rn 

rtf 

d 

LO  UD 

UD 

d 

■tf 

-tf 

tf 

tf 

tf 

d 

tf  • 

tf  rH 

3 

< 

Ph 

• o 

rH 

d 

• ' 

LO 

CO 

LO 

co 

cb 

ts 

OD 

LD 

CD 

CD 

vd 

d 

O- 

d 

CO 

to 

o- 

LOCO 

LO 

CD 

cd 

CJD 

co 

cv 

o 

tf 

OD 

02  CV 

Fx 

i — i 

-P 

- • 

• 

. * 

- • 

• 

• 

• 

• 

• 

* 

• 

• 

♦ 

• 

m 

* 

• 

• * 

• 

• 

• 

« 

• 

• 

• 

• 

• 

• • 

0 

O 

Cl 

o 

CO 

o 

CO 

OD 

01 

OD 

OD 

CO 

CD 

o 

OJ 

r d 

CO 

CO 

OD  CO 

o 

CO 

O 

CD 

OD 

OD 

CD 

co 

OD  tf 

•h 

Ph 

CO 

co 

f>- 

CO 

O 

CO 

CO 

CO 

CO 

to 

CO 

£> 

f> 

CO 

CO 

CO 

to  to 

to 

£> 

to 

o- 

to 

CO 

to 

D- 

to 

to 

, 

3 

• 

-P 

CD 

CO 

02 

OD 

CO 

LO 

CO 

o 

as 

LO 

rH 

02 

CO 

LO 

o' 

02 

rtf  O 

1 — 1 

CD 

od' 

!> 

CD 

1 1 

rH 

cv 

tf  o- 

£ 

o 

O 

• 

o 

• 

- • 

• • 

* 

- • 

♦ 

• 

• 

« 

• 

• 

• 

« 

• 

• 

• • 

• 

• 

* 

e 

• 

9 

• 

* 

« 

• • 

• H 

rH 

2h 

CO 

po 

CO 

LID 

LO 

LO 

LO 

d 

CO 

LO 

LO 

LID 

LO 

CO 

UD 

LO 

LO 

LO  10 

LO 

rtf 

•tf 

d 

d 

tf 

LO 

rH 

d 

UD  CV 

0 

Ph 

1 — 1 

— 1 

1 — 1 

1 i 

i — f 

r~i 

rH 

rH 

1 — 1 

rH 

i — 1 

rH 

i — 1 

rH 

i 

rH 

i — 1 

1 1 1 1 

i — 1 

1 1 

1 1 

i — i 

i — i 

rH 

rH 

rH 

1 — 1 

rH 

o 

-H 

* 

'•tf 

02 

CO 

I 1 

CO 

o 

CO 

1 — 1 

o 

o 

co' 

02 

02 

LO 

02 

o" 

02 

02  02 

CD' 

b 

o- 

o o 

to 

i — 1 

CFD 

cv 

tf  to 

Fh 

d 

• 

• 

• 

# 

# 

- « 

• 

• 

« 

a 

# 

• 

• 

• 

• 

♦ 

• 

• • 

• 

• 

a 

e 

0 

♦ 

• 

o 

• 

« 4 

Ph 

<12 

-P 

f.c 

c- 

CO 

CO 

CO 

CO 

CO 

CO 

O- 

CO 

to 

to 

to  10 

to 

CO 

LO 

to 

LO 

LO 

to 

d 

LO 

tO  02 

o 

PH 

rH 

— i 

1 — 1 

1 — 1 

1 — 1 

i — 1 

1 — 1 

rH 

1 — i 

1 — 1 

1 — 1 

rH 

1 — 1 

i — 1 

1 — 1 

rH 

1 1 

rH  i — 1 

1 — 1 

1 — 1 

i — 1 

rH 

i — 1 

i — 1 

rH 

i — i 

rH 

1 1 

-P 

Ph 

' 

LO 

lid 

1 — 1 

CO 

02 

CO 

co 

CD 

d 

o 

CO 

i — 1 

rj 

to 

02 

o 

CV 

rH  CO 

LO 

LO 

r- 

LO 

r- 

to 

cv 

UD 

i — l 

02  02 

-p 

bO 

01 

• © 

01 

• H 

,Q 

d 

c- 

CO 

rtf  LO  CO 

UD 

co 

to 

0- 

^ o- 

r- 

UD  (O 

o-  co 

to  OD 

1-0 

Ol 

LO  tO 

CO 

10 

c- 

CO  co 

0 

0 

■a 

UD 

LO 

III 

LTD 

If) 

LO  LO  LO 

LO 

LO 

LO 

LO 

UD  UD 

LO 

LO  UD 

LO  LO 

LO  LO 

LO 

UD 

LO  LO 

LTD 

UD 

LO 

LID 

EH 

d 

* 

© 

rH 

• 

OD 

o 

1 — 1 

CO 

o 

9 

0 

T 

02 

CO 

o 

O- 

1 1 

02 

r-H’ 

d 

o 

"tf  O 

CO  LO 

cv 

LCD 

cv  co 

CO 

CO 

LO 

O-  O- 

u 

0 

• 

© 

• 

• 

» 

• 

'• 

• 

• 

• 

• 

a 

* 

• « 

• 

• 

• 

O 

• 

• 

O 

• 

* 

• • 

q 

•rH 

n 

r-p 

r-M 

10 

LO 

*d 

rrH 

d 

LP 

■r  jH 

rtf 

d 

UD  -tf 

to 

UD  LD 

LO  d 

to  LO 

d 

LO 

d 

d 

tf 

c- 

d 

tf  tf 

<q  pi 

i — 1 

rH 

1 — 1 

I 1 

i — 1 

rH 

rH 

i — 1 

r-H 

1 — 1 

i — i 

1 1 

1 1 

1 

1 1 

1 — 1 

I — 1 rH 

1 — 1 

i — 1 

rH 

rH 

rH 

i — 1 

rH 

1 — 1 

rH 

1 1 

. 

DO 

DO 

o 

LO  rH 

02 

02 

IO 

m 

1 — 1 

• 

o 

OD 

d* 

cn 

TrP« 

to 

-H 

o 

CD 

r-H 

rtf 

CD 

d 

'd 

^0 

rtf 

■r-H 

9 

O 

CV 

CQ 

rH  02 

02 

cv 

tv 

CV 

o 

1 1 

1 

i — 1 

1 1 

r-H 

rH 

rH 

1 1 

1 — 1 

0 

o 

tf 

OD 

l 1 

OD 

LD 

CD 

co 

LO 

co 

co  o- 

02  CJD  CO 

O-  LO 

rH  tO 

o 

to 

O CD 

cv 

o 

-P 

X 

LXJ 

o- 

UD 

CO 

f> 

CO 

<» 

£>- 

LTD 

co 

d 

JD  rtf  OD 

CO  LO 

-tf  LO 

FDD 

in 

OD  tf 

OD 

LO 

0) 

cu 

o 

OD 

OD 

OD 

01 

OD 

CD 

CO 

O- 

OD 

OD 

od 

U-  GD  OD 

O CD 

OD  OD 

CD 

OD 

O GD 

OD 

GD 

o 

-p 

• 

1 

rH 

1 1 

1 — 1 

1 1 

Cc2 

rH 

rH 

IV  rH 

CV 

rH 

cv 

co 

o 

\ 

a 

01 

<3 

CD 

K 

Fh 

e 

-P 

Cvj 

t 

-p 

-P 

-P 

-P 

0 

-P 

-p 

d 

d 

o 

LO 

• H 

rH 

• H 

-P 

-P 

• H 

• H 

-P 

roo 

o 

-P  -P 

LO 

LO 

o 

UD 

0 

Pi 

d 

"d 

Fh 

o 

O 

Pi 

Ph 

o 

Fh 

•d 

X 

rH  01 

Fh 

o o 

rH  rd 

d 

t>  rH 

w 

bp 

CO  0 

-p 

CO 

•H 

0 

rH 

rH 

0 

r-H 

0 

• H IV 

0 

rH  rH 

UD. 

.\d 

Ld 

!> 

to 

• 

to 

CD 

01 

r-H 

i — 1 

>1 

•H 

• H 

• H 

r^i 

Ph  lcj 

• H »rH 

1 — 1 

LO 

LO  i — \ 

X 

1 1 

X bC 

Fh 

01 

u 

X 

X 

Ph 

Pi 

X 

Ph 

Ph 

1 1 

X 

Ph  Ph 

X 

X 

rH 

CD  fi 

X 

o 

t\J 

o 

X 

M 

X 

0 

X 

X 

X 

X 

X 

> 0 

d 

i — l 

rCj 

w 

X 

X 

ud 

£ 

X X 

X 

H 

-p 

< Ph 

> 

O 

O 

-P 

-P 

-P 

-p 

-P 

-P 

-p 

-P 

-P 

o 

-P 

-P 

-p 

-p 

-p 

-P 

-p 

X 

-p 

-P 

O 

O 

O 

o 

O CD 

O 

O 

£N 

o 

O -P 

• H 

Cj 

O 

cd  r- 

o 

O 

d 

O 

Cu 

0 

O 

d 

— 1 

i — 1 

i — 1 

i — i 

CO  rH 

rH 

i — 1 

co 

1 — 1 

1 — 1 

Q 

H d rH 

d co 

i — 1 rH 

d 

d 

X 

X 

bO  f 1 

rX 

• H 

•iH 

• H 

•rH 

LO 

•H 

rtf 

• iH 

• H 

UD 

•H  Pi 

0 

r tf  LO 

•H 

°H 

0 

n 

0 

EH 

Ph 

Ph 

Ph 

Ph 

< — • PM  • — 1 

Ph 

Ph 

rH 

Ph 

Ph  Eh 

IH 

1 1 1 1 

Ph  Ph 

Ph 

Ph 

Ph  Ph 

r-  rH 

co  rH 


o-  o 

CO  02 


r-H  £> 

UD 


CO  UD 

ud.cjd 

OD  f — i 


in  o 
f — I o 

OD  02 


o 


Moccasin  and  Havre 


Table  7»— Yield,  milling,  baking,  and  chemical  results  on  hard  red  spring  wheats  grown  in  the  station  nurseries  at  Langdon  -jid 
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SPmte-milTER  TfflEAT  CCI  TAPI  SON 

, 

Samples  of  four  hard,  red  spring  wheats  and  4 herd  red  winter  wheats  were  again 
obtained  from  Sheridan,  Wyoming, -'where  they  were  grown  on  similarly  prepared  fallow 
to  determine  if  comparable  high , -protein  spring  wheats  would  respond  to  increasing 
amounts  of  bromate  as  has  been  found  characteristic  of  the  winter  wheats.  This  is 
the  5th  season  such  samples  have- been  collected  and  tested.  The  response  to  varying 
amounts  of  potassium  bromate  (O.'to  4 mgs  per  ICO  g.  of  flour)  for  the  1945  samples 
and  a summary  of  the  data  for  5' years  is  shown  in  table  -3.  Samples  of  cash  of  the 
3 varieties  were  milled  on  the  Buhler  mill. 

The  baking  results  show  tHat  the  bromate  requirements  for  the  1945  winter  wheats 
averaged  twice  as  high  as  those  'of  the  spring  wheats.  It  should  be  pointed  out  that 
the  flour  protein  was  nearly  a percent  higher  in  the  winter  wheats  as  compared  with 
the  spring  wheats.  In  the  1945-  winter  samples  three  of  the  four  varieties  needed 
2 mgs.  of  bromate  with  the  otheb  sample  requiring  4 mgs.  of  bromate  for  optimum  . 
results.  Three  of  the.  spring  'wjieat  samples,  by  comparison  needed  only  1 mg.  of  bro- 
mate  with  the  other  sample  taking  2 mgs.  of  bromate.  In  1944  the  winter  wheats 
required  nearly  twice  ,the  amount  of  bromate  as  the  spring  wheats,  with  a spread  in 
flour  protein  of  *6  of  a percent  being  highest  in  the  spring  wheats.  The  baking 
results  for  the  1943  Samples  showed,  that  the  spring  and  winter  wheats  responded 
much  alike  requiring  2 and.  3'  rigs,  'of  bromate. while  in  1942  both  classes  of  wheat . 
needed  approximately  2 mgs,  of;,jbromate.  In  1941,  however,  the  winters  required  a 
higher  percentage  of  bromate  Averaging  3 mgs,  for  optimum  results  as  compared  with 
the  spring  wheats  which  requited  a maximum  of  2 mgs.  for  best  results.  -In  1944 
and  1945  some  of  the  winters  deeded  as  much  as  4 mgs.  for  optimum  results  while  the 
spring  wheats  averaged,  much  lfess.  There  was  less  differences  in  the  average  bro'mnte 
response  between  the  two  classes  of  wheat  in  1942  and  1943  than  in  either  of  the  -other 
5 years.  In  three  of  the  yecjrS  (1942-1943-1944)  the  average  flour  protein  content 
was  highest  op  the. spring .wheats  averaging  2.6  percent  more  for  the  1942  samples. 

In  1941  the  winter-  and  spring'  wheat  flbuCrs  averaged  .the.  samp un  flour  protein  while 
in  1945  the  winter  wheat  flour  averaged  higher  in  protein  than  the"fl.our‘  frOm-tbe 
spring  wheats,  A summary  of  the  five  years  results  shows  the  hard  red  spring .wheats 
to  average  higher  in  protein  and  loaf  volume  but  to,  have  slightly  lower  bromate  re- 
quirements as  compared  with  the  winter  wherbs.  The  hard  red'’spring  varieties-,  for  the<. 
five  years  tested,  also  averaged  higher  in  grain  and  texture  and  were  much  better  in 
crumb  color  as  Gomparpd.  wi th:  the  same  baking  properties  of  the  hard  red  winter  varieties. 
The  hard  red  winter  wheats -aycra'ge'd' about-  the  same  in  to?t.  weight  per  bushel,  slightly 
higher  in  yield. of  flour  but*  wore  much  lower  in  ash  content  of  flour  than’  the  spring 
wheats.  f • 
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U.S.D.A. , NORTH  DAKOTA  ADD  MINNESOTA  METHODS 


The  same  composite  flours  of  seven  uniform  wheat  varieties  for  the  eastern  ana 
western  sections  were  baked,  a sixth  year  by  different  methods  including  those  used 
by  the  North  Dakota  and  Minnesota  laboratories.  The  results  from  the  U.S.D.A. 
laboratory  using  the  North  Eakota.  and  Minnesota  methods  and  the  present  U.S.D.A. ' 
methods  are  shown  in  table  9. 

The  results  from  the  Minnesota  methods  show  that  the  2-hour  fermentation  gave 
the  best  results.  This  is  in  general  agreement  with  past  years  results.  Cadet, 
appears  to  have  greater  fermentation  tolerance  than  the  other  varieties  as  judged  by 
the  comparison  of  the  loaf  volumes  for  the  2 and  3 hour  fermentation  periods.  Cadet 
and  Regent  were  best  in  fermentation  tolerance  for  last  year’s  tests.  The  loaf 
volumes  are  again  lower  than  either  of  the  former  or  present  U.S.D.A.  methods  and 
the  North  Dakota  methods.  These  lower  loaf  volumes  are  due  in  part  to  the  Minn- 
esota method  of  scaling  doughs  to  a uniform  weight  of  150  grams  for  all  varieties, 
s.  practice  not  followed  by- the  other  laboratories. 

The  Western  Composite  samples  baked  by  the  Minnesota  methods  averaged  higher 
than  the  Eastern  Composite  samples  in  loaf  volume.  The  protein  content  of  the  Eastern 
Composite  samples  were  lowest.  Certain  varieties,  especially  Regent,  Pilot,  and  Rival 
from  the  Se.stern  Composite  and  Thatcher,  Pilot,  Eewthatch,  and  Marquis  from  the  Western 
Composite  appears  to  be  more  severely  injured  than  the  other  varieties,  by  the  longer 
(3hr.)  fermentation.  The  Western  Composite  varieties,  as  an  average,  showed  more 
injury  by  the  longer  fermentation  than  did  the  Eastern  Composite  varieties.  The 
varieties  have  been  ranked  in  descending  order  of  loaf  volune  for  all  the  baking 
methods  used,  with  the  average  rank  and  loaf  volume  of  all  8 methods  included  for 
comparative  purposes.  The  data,  show  that  of  the  two  Minnesota  methods,  the  2-hour 
fermentation  method  ranks  the  varieties  hotter  as  compared  with  the  averages  of  all 

8 methods.  Regent,  Ncwtha.tch,  and  Cadet  rank  highest  (2-hour  fermentation  method) 
in  the  Eastern  Composite  md  Thatcher,  Cadct,  ana  Pilot  were  best  in  the'-' Western 
composite. 

The  results  from  the  North  Dakota  malt-phosphatc  bromate  method  shown  in  table 

9 are  given  for  both  the  2-  and  3-hour  f ermentr.tion  periods.  As  with  the  Minnesota 
methods,  the  2-hour  fermentation  method  gave  the  best  results.  The  Western  Com- 
posite samples  baked  by  the  North  Dakota  2-hour  fermentation  method  averaged  higher 
than  the  Eastern  Composite  samples  in  loaf  volume.  The  Western  Composite  samples 
averaged  about  2 percent  higher  in  protein  content  than  the  Eastern  Composite  samples. 
The  loaf  volumes  of  the  broad  by  the  North  Dakota  methods  averaged  higher  than  the 
Minnesota  methods.  The  best  North  Dakota,  method  (2~hours  fermentation)  produced 

loaf  volumes  that  were  generally  equal  to  the  optimum  lord1  volumes  by  the  U.S.D.A., 
methods.  The  North  Dakota  nal t~pho sphate-br ornate  baking  method  (2  and  3-hour  fer- 
mentation) most  always  makes  bread  that  averages  poorer  in  grain,  texture,  and  crumb 
color  than  the  grain,  texture,  or  crumb  .color  of  the  bread  by  the  Minnesota  or 
U.S.D.A.,  methods.  'Thatcher,  Mi  da,  and  Cadet  in  the  Eastern  Composite  and  Cadet 
and  Ceres  in  the  Western  Composite  appears  to  have  greeter  fermentation  tolerance 
than  the  other  varieties  as  judged  by  a ; comparison  of  the  3-hour  with  the  2-hour 
fermentation  periods.  Cadet  vjas  one  of  .'the  better  varieties  in  last  year’s  tests. 

The  results  of  the  2 methods  used  show  that  the  2r-hour  fermentation  method  possibly 
ranked  the  varieties  better  than  the  3— hour  fomentation  method  as  compared  with 
the  average  ranking  of  all  methods.  Newthfvtch,  Cadet,:  and  Regent  rank  highest 
( 2-hour  fermentation  method)  in  the  Eastern  composite  and  Newth-  tch,  Thatcher,  and' 

Cadet  in  the  Western  Composite  were  best*  ,. 

The  results  from  the  UoS.D.A.  tests,  including  the  No.  6 bread,  baking  method 
used  as  one  of  the  tests  for  the  lcist  seven  years  is  shown  in  tabic  9.  The  individ- 
ual and  optimum  loaf  volumes  are  shown  for  all  of  the'  varieties.  The  optimum  loaf 
volumes  are  considered  a.s  the  ntore  'important  data,  of.  the  tests  made  in  appraising  the 
quality  of  “the  varieties*.  The  pptifxun  laof  volumes  for  the  Eastern  Composite  samples 
averaged,  lower  than  .the  Western  Composite  samples.-  Ihos-  results  ore  in  accordance 
with  the  resplts  .obtained  by  the  Minnesota,  and  Nprth  pakqta  methods.  In  ranking 
the  varieties  the  U.S.DoA.  optimum  loaf. .volumes  a.npear  to"bcb  in  better  agreement  with 
the  North  Dakota  2-hour  f ©mentation  neitho.d  .and  possibly  the:  Minnesota.  2-hour  fermen- 
tation method  than  any  of  the  other  methods  used-  * Dhe  ranking  by  . the  U, S'.D.A.  opt- 
imum loaf  volumes  is  in  excellent  agreement  with  the  average  rank  of  all  8 methods. 

Eor  the  Eastern  Composite  Nowthatch,  Cadet,  and  Rival,  mid  for  the  Western  Composite 
Thatcher,  Pilot,  and  Cadet  led.  Cadet  was  one  of  the  best  varieties  la.st  year.  In 
the  Western  Composite,  Thatcher  and  Pilot  were  highest  in  ohtinum  loaf  volume 
averaging  above  1000  cc,  and  better  in  this  respect  as  compared  with  the  other  varieties 


Table  9. — Uniform  Varieties,  1945,  composited,  from  Eastern  and.  Western  Stations,  baked  ’ey  8 methods 
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co::  zrcial  samples 

.J 

As  in  nast  years  a number  of  commercially  grown  wheat  samples  were  obtained, 
through  the^Grain  Branch,  Production  and  Marketing  Administration,  for  comparison 
with  the  varieties  and  strains  produced  in  experimental  plots.  Fifteen  such  samples, 
representing  a.  number' of  grades  and  types  were  obtained  at  Great  Palls,  Montana,  and 
Minneapolis,  and  Duluth,  Minnesota.  The  samples  were  composited  by  grade  from  2593 
cars  of  wheat  grading  No.  ej  or  better  and  represent  the  better  grades  of  hard  red 
spring 'wheats  received  at  ’these  markets.  This  is  the  seventh  season  such , samples  have 
been  tested.  The  results  are  given  in  table  10* 

These  samples  generally  averaged  lower  in  protein  content  than  the  experimental 
plots  and  nursery  samples.  The  few  exceptions,  however,  were  the  samples  from  a 
number  of  the  stations  in  the  eastern  and  western  parts  of  the  spring  wheat  area 
(St.  Paul,  Waseca,  Morris,  Crookston,  Minnesota}  Langdon,  Edgeley,  North  Dakota; 

Newell,  South  Dakota;  Largmie,  Wyoming;  and  Akron,  Colorado)  that  were  approximately 
the  same  in  protein  as  the  commercial  samples.  Otherwise,  the  milling,  baking,  and 
chemical  results  do  not  appear  to  be  greatly  different,  especially  when  compared  with 
samples  having  approximately  the  same  protein  content  and  test  weight'.  The  correlation 
coefficient  for  loaf  volume  and  protein  content  was  high  (r«.9459). 

; ' . CORRELATION  AND  REGRESSIONS 

Correlation  coefficients  (r)  for  loaf  volume  and  flour  protein  content  of  14 
varieties  and  strains:  and'  also  the  commercial  samples  have  been  calculated  and  are 
presented  in  table. 11*  Also  indicated  in  this  table  is  the  slope  of  the  regression 
line  or  the  cubic  centimeter  change  in  loaf  volume  for  each  1.0  percent  of  protein 
(bn ) , the  average  protein  content  of  the  flour  and  the  loaf  volumes  of  the  bread, 
ana  the  loaf  volumes  adjusted  to  a 13,0  percent  protein  basis  by  the  means  of  the 
regression  equation.  ■ The.  ploted  regression  iines  for  'each  variety  and  the  commercial 
samples  are  shown  in  figures  1 and  2# 

The  figures  show'  that  the  relation  between  loaf  volume  and  protein  content  is 
generally  linear.  These  results  are  in  accordance  with  last  year’s  .(1944)  results, 
where,  with  a few  exceptions  the  points  f ell-  on -or  very,  close  to  the  calculated 
regression  lines.  The  majority  of  the  correlation  coefficients  for  loaf  volume  and 
flour  protein  coefficients  for  loaf  volume  and  flour  protein  content  were  high.  The 
highest  coefficients  were  fhr-  Cerqs , •Pilot-  x Mila,  N.N.  1756,  Commercial  Grades,  and 
Marquis.  These  were 'among  the  highest  last  season.  The  wheats  having  the  lowest 
correlation  co efficient I . this  season  were  Rival,  Pilot  x Mi  da,  N.N.  1750  and  Regent  .x 
Pilot,  N.N.  1753.  It  should  be  noted- that  the  number  -of. samples  of  each  variety  is 
rather  small  for  a study  of  this  kind.  This  fact  should  be  considered  in  evaluating 
the  results.  ; . ■ 

One  of  the  important  results  of  this  study  of  this  study. and  of  interest  are 
the  differences  in  the  level  and  particularly  in  the-’ slope  of  , the  regression  lines 
for  the  different  varieties.  The  regression  lines  for  the  varieties  and  strains 
(4  and  5 varieties  grouped  together)  have  been  included,  in  separate  graphs  in 
figures  1 and  2 with  th^  regression  line  for  Thatcher  repeated  in  each  graph  as 
a standard  of  comparison,  The  regression  line  (figure’  1,  graph  l)  for  Pilot  is 
highest;  with  Ceres  the  lowest*,  The  slope  of  the  regression  line  for  Kenry 
(figure  1,  graph  2)  is , substantially  higher  but  not  a.s  steep  a,s  compared  with  the 
regression  line  for  Thatcher),  Only  five  samples  of  Henry  were  milled  and  baked  and 
so  not  too  much  signifihance  can  be  attached  to  this  comparison.  Mida  is  very 
similar  to  Thatcher  With  respect  to  the  regression  line  and  Marquis  which  has  about 
the  sane  slope  is  at  a slightly  lower  level.  The  regression  lines  for  many  of  the 
new  and  more  promising  strains  are  shown  in  figure  2,  graph  3,  Regent  x Pilot, 

N.N.  1753  (only  5 samples  examined)  has  a much  different  slope  of  the  regression 
line  being  not  as  steep  but  considerably  higher  than  the  line  for  Thatcher.  The 
regression  lines  for  Pilot  x Mida,  N.N,  1756  and  Mida  x Pilot,  N.N,  1764  are 
generally  sinilar  in  slope  and  level  as  contrasted  with  the  slope  of  the  line  for 
Thatcher.  The  slope  of  the  line  for  Pilot  x Mida,  N,N.  1750  was  lower  and  not  as 
steep  as  the  line  compared  with  Thatcher*  The  slpp.e  of  the  line  for  Regent  (figure  2 
graph  4)  compares  favorably  with  the  slope  of  the,  line  for  Thatcher,  with  Cadet 
averaging  intermediate,  and  Newtha.tch  lower. 


Table  10. --Milling,  baking,  mid  chemical  results  on  fifteen  composite  connercial  samples  of  hard  red  spring  wheat  -obtained 
•Minneapolis,  Minn. , Duluth,  Minn,,  and' Great  Falls,  Mont.,  representing  the  1945  crop. 
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The  relative  position  of  the  regression  lines  appears  to  be  a,  rather  satis- 
factory measure  of  the  relative  protein  quality  of  these  varieties.  From  these 
lines,  the  varieties  and  strains  can  be  compared  with  eanh.  other  by  the  means  of 
loaf  volume  taken  at  a medium  protein  level  (13.0  percent,)  as  calculated  from  the 
regression  lines.  The  loaf  volume  for 'each  variety  is  the  point  at  which  the 
regression  line  crosses  the  13.0  percent  protein  value  in  graphs  1 and  2.  These 
loaf  volumes  arranged  in  descending  order  are  shown  in  the  last  column  of  table  11. 

Protein  strength  or  protein  quality  is  by  no  means  the  only  neasure  of  the 
suitability  of  a wheat  variety  or  strain  for  bread  baking  purposes.  It  is  probably, 
however,  the  nost  important  in  relation  to  bread  baking.  Other  flour  properties 
considered  important  are  mixing  time,  water  absorption,  oxidation,  and  bread  grain 
texture,  and  crumb  color.  These  quality  factors  are  given  in  other  tables. 


Table  11.— Summary  of  protein  content— loaf  volume  data. 


Variety 

""'TST6T 

of 

Semples 

h il 

e 2 / 

troteiii 

of 

f lour 
(pet.) 

Average 

loaf 

volume 

(cc) 

Loaf  volume  at 
13.0  percent 
protein  content  3 / 

Pilot 

19 

58.8 

4 

.9325 

12.  91 

893 

899 

Regent  x Pilot  NK1753 

5 

23.4 

• 6525 

12.82 

891 

896 

Henry 

5 

35.5 

.9241 

11.16 

818 

882 

Regent 

12 

50.8 

.9111 

13.08 

880 

875 

Rival 

11 

59.9 

.7964 

12. 66 

849 

867 

Cadet 

18 

43.5 

.9079 

13.70 

897 

866 

Thatcher 

23 

48.8 

.9095 

13.72 

892 

857 

Pilot  x Mi  da  M1 75  6 

13 

46.8 

.9534 

12.60 

834 

853 

Mi  da. 

18 

47.7 

.8527 

12.93 

843 

848 

Merit  x Pilot  KH1764 

17 

41.1 

.9397 

13.36 

859 

842 

Uewthatch 

18 

40  .-9 

. 8600 

14.39 

890 

833 

Marquis 

11 

52.3 

.9047 

12.91 

831 

832 

Ceres 

9 

54.4 

.9857 

13.66 

862 

824 

Commercial  Grades 

15 

52.4 

,9459 

12.77 

812 

823 

Pilot  x Mi  da  Ml  750 

13 

37.9 

. 8162 

12.49 

775 

794 

l]  Slope  of  regression  line  or  change  in  loaf  volume  for  each  1 percent  of  protein. 
2 / Correlation  coefficients  for  loaf  volume  and  flour  protein  content. 

3/  Calculated  from  regression  equatic 


.on. 


Loaf  Volume  (cc.)  Loaf  Volume  {cc. 


Figure  1.  - Regression  lines  for  flour  protein  and  loaf  volume  for  a numbe 
of  hard  red  spring  varieties  and  strains  with  Thatcher  included  for  comparisons, 
1945  crop. 


Figure  2.  - Regression  lines  for  flour  protein  and  loaf  volume  for  a number 
of  hard  red  sprihg  varieties  and  strains  with  Thatcher  included  for ‘comparisons, 
19 *+£  crop.  > : 
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Tabic  13. — Annual  and  total  number  of.  samples  comparable  with  Thatcher  and  weighted 
average  milling,  baking,  said  chemical  properties  expressed  in  percentage 
of  Thatcher  for  the  8 years,  1938  to  1945. 


Variety 
State  or 
Nursery  Ho. 

Si 

o 

& 

M 

U 

and  number  of  samples 

1938 

1933 

1940 

1941 

1942 

1943 

1944* 

1945  1 

Total 

Thatcher 

11 

12 

14 

16  ■ • 

18 

20 

18 

23 

132 

Pilot 

8 

ii 

14 

13 

14 

14 

16 

19 

109 

Rival 

8 

9 

9 

13 

11 

12 

10 

11 

83 

Cadet.  . 

2 

10 

16 

13 

14 

18 

■73 

Mida-  . * . 

2 

9 

10 

7 ■ 

8 

14 

18 

68 

Regent  • . 

2 

4 .... 

7 

10  -• 

9 

12 

10 

12  ■ 

’66 

ilewt  hatch 

— - 

— 

2 

9 

12 

12 

14 

18  ‘ 

65 

liar  qui  s 

2. 

4 

8 

9 

9 

8" 

9 

11 

SO 

Ceres 

4 

3 

r» 

O 

7 

6 

7 

8 

9 

50 

1.  Ho.  1764  ' . 

— ' 

- J 

— - 

— 

— , 

2 

13 

17 

32 

IT.  Ho.  1756  * . 

'4 

7 

13 

24 

H.  Ho.  1750  •' 

— 

’ 

— 

— 

3 

8 

13 

'24 

Henry 

— 

— 

— 

•3 

6 

6 

5 

20 

S.  D.-  2280  ' 

- — : 

— 

— 

— 

4 -- 

4 

2 

3 

13 

H.  Ha.  1753  ' 

— 

— 

— 

. • • 



3 - 

5 

5 

13 

H.  Ho’.  1556 

— 

-- 

4- 

4 

5 

13 

7 

Variety 

'Test  weight  per  bushel 

State  or 

• 

T 

Weighted 

Hurseiy  Ho. 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945  Average 

H.  Ho.  1750 

[.| 

106,6 

.*  104.9 

105.9 

105.7 

■Mi  da 

— . 

104.8 

105  .-6 

107;  9 

106.5 

104.1 . 

102.9 

106.2 

105,4 

H.  Ho.  1756 

— . 

-- 

— 

105.5 

104,1 

105.1 

104.9 

S.D.  2280 

— • , 

— 

— 

™ * 

101.4 

103.6 

103.1 

104.7 

103.1 

Henry  _ 

— 

— ^ 

— 

. — ' 

102.4 

103.0 

101.4 

104.7 

102.8 

■Rival  - 

105-1 

100.7 

100.2 

103.6 

102.6 

101.0 

100.3 

105.4 

102.4 

H.  Ho.  1753  , 

— , 

— . 

— 

102.3 

101.7 

101.6 

101.8 

Ceres  . “ 

102.1 

102. -5 

93.-4 

103.2 

101.2 

100.3 

101.5 

103.2 

101.5 

H.  Ho.  1556 

— 

— 

— 

— 

— 

101.4 

100.7 

101.7 

101.3 

Pilot  ' 

100.9 

100,0 

100.5 

102.3 

101.5 

100.2 

1C0.0 

100.9 

100.7 

Regent. 

101.5 

97.0 

98.6 

102.6 

102.3 

100.9 

99.3 

100.9. 

100.7 

H.  No.  1764 

— . 

— 

' *' 

102.0 

99.0 

100.9. 

100.5 

That  cher 

100,0 

100  c 0 

100.0 

100.0 

100,0 

100,0 

100.0 

100.0 

100.0 

Marquis 

100.0 

100.7 

96.1 

99-5 

' 102.3 

100*9 

98.9 

101*6 

100,0 

.Cadet 

■ . — 

— 

98.8 

100.4 

"101.0 

98.5 

99.7 

99.5 

99.8 

Hewthatch 

— . 

— 

99.8 

101.3  ‘ 

101,0 

98.5  ' 

99.3 

99.9 

99. 6 

,. 

Variety 

Crude  protein 

content 

of  the  wheat 

State  or 

Kursery  Ho. 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

Average 

Hewthatch 

102.4 

108.9 

107.8 

106.1 

104.4 

104.9' 

105.9 

Regent 

106.0 

103.1 

102.5- 

106.8- 

106.1 

104.7 

104.6 

101.5 

■104*3 

Cadet 

— 

— 

-100.0 

104, '8 

104.9 

103.6 

101.5 

101.4 

103.0 

S:U.  22&0 

— . 

— 

' * 

104. 8 1 

101.9 

.100,7 

103*0 

102*9 

HI  .1556 

— 

— 

— 

' 



102.0 

101.5 

103.5 

102.4 

H:  Ho.  1753 

— - . 

. — 

— 

— 

— — 

104.6 

102.8 

96.5 

100.8 

N:  Ho.  1764 

—*  - . 

— 



— 

101.9 

101,5 

99.3 

100.3 

Thatcher 

•100.  Q 

100,0 

100.0  • 

100.0 

100,0 

100.0 

100,0 

100.0 

100,0 

Mi'da 

— 

97. 6-. 

95.6 

102.0 

102.1 

107.6  . 

98.5 

96.5 

99.5 

Rival 

100'.  Q 

94.2  • 

97.5  • 

100.7  * 

100.7 

101.3 

100.8 

98.6 

99.4 

Pilot 

102.0 

94, 2 • 

100.0  • 

100.7  • 

93.6 

99.3 

97.0 

97.2 

98.4 

W.  Wo.  1750 

— 

— 

* 

’ ' 

100.6  . 

98.5 

97.1 

98.0 

Ceres 

98  i 6. 

95.7  * 

97.4  ’ 

97.5  ' 

98.1  ‘ 

101.3 

-.97,9 

94.7 

- 97.7. 

Marquis 

1C0.0. 

' 95.1 

93.2 

96.9 

96r0 

■-94.4 

95.7 

95.2 

95.4 

HA  No.  1756 

— - • 

— 

97,3 

94.3 

94.4 

94.9 

Henry 

; — 

— ♦ 

-- 

97.8  * 

95,3 

92,6 

93.9 

94.5 
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Variety 
State  or 
Nursery  No. 

Yield  of  Flour 

- ! 

1930'" 

1939 

1940 

1941 

1942 

1943 

19-14 

Weighted 
1945  Average 

Henry 

- um 

| . ^ 

102.8- 

•102»5 

102.4 

104.4  103.0 

Rival 

105.5 

102.7 

99.4 

103.1 

101.2 

103.4 

101.9 

104.4  102,7 

Mi  da 

100.7 

102.3 

102.5 

102.7 

101.9 

102.1 

103.8  102.6 

S.D.  2280 

— - 

— 

101.7 

101.7 

101.0 

105.6  102.5 

Newt hatch 

. 

102.5 

100.9 

101.7 

101.4 

101.2 

101.3  101.4 

N.  No.  1750 

— 

— 

— 

99.7 

100.4 

101.9  101.1 

N.  No.  1756 

— 

— 

— 

-- 

99.6 

99.9 

102.1  101.0 

Regent 

ICO.  9 

98.4 

100.0 

100.9 

99.7 

102.3 

'99.5 

100.8  100.6 

Thatcher 

100.0 

100.0 

100. 0 

100.0 

100.  0 

100.0 

100.0 

100.0  100,0 

Cadet 

-- 

99.3 

99.6 

100.0 

100,3 

99.2 

99.2  99.7 

Ceres 

102*4 

100.3 

95.8 

100.7 

99.0 

100.3 

99.5 

99.3  99.5 

N.  No.  1556 

— 

-- 

— 

98,5 

99,3 

100.1  99,4 

Pilot 

98.5 

99.3 

98,2 

99.4 

99.9 

99.7 

98.1 

99*3  99.1 

N.  No.  1764 

— 

— 

— 

— 

96.9' 

98.2 

98*7  98.4 

N.  No.  1753 

— 

-- 

• 

— 

97.2' 

97.1 

99.0  97.8 

Marquis 

100.0 

98.3. 

94.2 

92.9 

98.7 

99.3 

97.2 

98.2  97.0 

4 

Variety 

Ash  in  Flour 

State  or 

Weighted 

Nursery  No. 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945  Average 

"No.  1764 

t 

__ 

— 

109.2 

104.0 

108.3  10,6.6 

Cadet 

~~ 

123,9 

113.5 

105,  7 

107.1 

100.0 

102.1  105.5 

Newt hatch 

— * • 

126,1 

111.5 

101.9 

107.1 

102.0 

104.3  105.3 

Rival 

96,1 

104.0 

107.5 

105.  3 

98ol 

109,1 

101.9 

106.5  103.9 

Marquis 

100'.  0 

101.9 

107,5 

109,4 

103,8' 

110.2 

100.0 

93..9  103.4 

Regent' 

104.0 

111.3 

115.4' 

103.8 

92,3  ■ 

100,0. 

98.1 

100.0  101.6 

N*  No.  1753  • 

' 

— - • 

.. 

— 

103.  6- 

95.9 

102.1  100.0 

Thatcher  ..  * 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0  100.0 

Ceres 

98.0 

103.3  ' 

93.1 

103.8 

96. 2 - 

100.  G- 

100.0 

. 93.9  93.2 

Pilot  ' 

100.0 

98.0 

100.0 

101.9 

96,2 

98.1 

90.0 

95.7  97.1 

Mi  da 

-- 

35.5 

100.0 

105.9' 

92.3 

94.7 

96.1 

93.6  .96.5 

N.  No.’  1750  - 

‘ 

* 

«—  * 

• 

96,3 

96.1 

95.7  95.9 

N.  No.'  1556  ‘ 

— - 

— 

T 

• 



101,9 

96.1 

89.4  95.3 

S.D.  2280 

' 

~~ 

-- 

— - 

101.7 

93.1 

90.0 

91.5  .94.9 

Henry 

‘ 

* 

^ — r 

■ 

87.7 

93.1 

90.6 

93.8  91,7 

N.  No.  1756  ; 

— 

100.0 

36.0 

87.5  89.2 

• 

* 

« 

Variety 

Water  Absorption1  of  Flour 

State  or 

Weighted. 

Nursery  No, 

1933 

1939 

1040 

1941 

1942 

1943 

. 1944 

1945  Average 

N.  No,  1764 

10942  - 

106.3. 

106.3  106.5 

Cadet 

~T- 

— 

109.2 

104.8 

106.7 

104.2 

104.7 

104.8  105.3 

N.  No.  1753  ’ 

' 

— 1 

- '• 

105,4 

103.1 

. 103.2  103.7 

Rival ’ 

103.9 

100.5 

102.2 

103.2 

105.0 

102.7 

101.6 

104.8  103.1 

N.  No;  1556  ' 

‘ 



. 

• * 

101.-6 

101.7 

103.1  102,2 

N.  No.  1750  * 

— • 

— 

— 

101,-7 

101.6 

101.6  101.6 

Ceres' 

102.9 

97.7 

101.5 

103.2' 

101.6 

100. -3 

100.0 

103.2  101.5 

Newt hatch 

— -• 

104.6' 

101.1 

102.1- 

100,6 

100,0 

.101.6  101.2 

S.D.  2230 

— — 

100,0- 

103,3 

103,1. 

98.4  101.1 

Regent 

100.7 

99,1- 

100.5 

101,  6 

10-1.:  6 

99.4 

98.4 

101.6  100.5 

Mi  da  ' 

— * 

97.3 

99.3 

98.4 

101,6 

100.5 

100.0 

101.6  100.4 

Thatcher 

100.0' 

100.0 

10Q.0 

1C0.0 

100v0 

100.0 

100,0 

100.0  100.0 

Pilot' 

97..S 

98,9 

100.5 

100. 0 

100.0 

98,5 

98.4 

100.0  99.3 

N,  No'.  1756  • 



— — 

«... 

QG  A 

of,  r4- 

- 100,0  . 99.3 

Henry-  " - T-' 

■ 

— _ ■ 

-108*0 

yy.  8 

— •• 

-IC-C.-e-  99.’^  - 

Marquis 

100.0 

94.8 

97.1 

ioo-O 

1C0.0 

>9r#4 

.9S39 

100.0  98.4 

S 


* ■&-  •*-«-  V. . ^ 5r 
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Variety 
St  Lite,  or 
Nursery  No. 

Loaf  Volume,  Method  ho* -6  - 

1930 

1939 

1940 

1941 

1942 

- 1943- 

■ 1944- 

1945 

Average 

N.  No.  1753 

107.7 

106.0 

102.9 

105.4 

Newt  hat  ch 

—* 

. 97,4 

103.7 

•103.3 

99.4 

103,4 

101.6 

102,0  - 

.Regent  , ‘ * 

109.0 

100.1 

99.9 

105.0 

103.6 

95'.  0 

105.6 

102.0 

102.0 

,S.D.  2200  '.. 

— 

__ 

— 

•104, 0 

98,6 

94.1 

101.5 

100.5 

Cadet- 

’ — 

— 

, 97.9 

102. 2 

100.5 

* 97.1 

103.0 

100.1 

100,4.  • 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.0 

100',  0 

100.0 

100.0 

100.0 

Pilot- 

97.  3 

95.8 

.90,0 

• 99.6 

101.1 

100.6 

90.9 

101.6 

99,5  . 

N.  Noi  1764 

-- 

-- 

— 

96.1 

101.9 

97.6 

99.2  - 

Rival' 

'95.  4 

94.2 

90.3 

97.1 

101.7 

99.6 

106.8 

99.0 

90.3 

Cer es  * 

’ 95.6 

91.9 

.09.9 

.99,1 

100,2 

102.6 

•'96.6 

95.4 

96.9. 

Henry ' 

— 

— 

— 

99,2 

90.8 

96.7 

99.5 

96.0 

Marqui s 

'94.2 

90,9 

90.0 

• 99,3 

•95.3 

•96.0 

' 99.1 

94.8 

95.5 

Mi  da  ' 

07.7 

08.8 

• 91.5 

■98.4 

'98,6 

93.8 

96.7 

95.5 

N.  1556 

— 

— 

„ 

— 

05.3 

99.9 

98,8 

94.9 

,N.  No.  1756 

— 

— 

— 

•90.4 

'96,0 

95.5 

94.8 

N.  No.  1750 

- 

— 

— 

86.9 

91.6 

91.2 

90.8 

Variety 

Loaf  Volume,  Average 

State  or 

Nursery  No. 

1933 

1939 

1940 

1941  . 

1942 

1943 

1944 

1945 

Average 

N.  No.-  1753  , 

_ 

103.7 

106. 6 

102.5 

104.3 

Newt hatch 

— • 

“ 

97.0 

102'.  2 

102.6 

99.0 

101.6 

101.6 

101.4 

Regent- 

101.6 

9-3.6 

99.0 

102.8 

101.9 

94,4 

106.0 

104.0 

101.2 

Pilot  . 

102.7 

97.3, 

99,0 

100.1 

103.0 

103.4 . 

97.3 

100. 2 

100.3 

Cadet 

— 

— r 

97.7 

100.2 

98.4 

94. 9- 

104.1 

102.5 

100.1 

Thatchdr 

100,0 

1Q0.0 

100.0' 

100.0 

100.0 

100.0- 

100.0 

100.0 

100.0 

S.D.  2230 

, 

— . 

104.4 

96.7 

96.5 

99.6 

99.7 

N.  No.  1764  . 

— • 

— 

M m* 

94.8 

101.3- 

98,4 

99.4 

Rival  ' 

99.0- 

94,0 

91.0 

95.9 

101.0 

100.0 

10.4.1 

99.4 

90.2 

-Ceres-  ' 

98.7 

97.2 

95.4 

98.1 

Id.  8 

103.9 

95.3 

93.6 

97.0 

N.  1556 

— , 

05.0 

101.7 

104.6 

97.7 

Marquis 

9*6, 5 

93.6 

91.9 

96. 1 ■ 

95.6 

93.3. 

98.5 

94.5 

96.0 

Henry  ' 

. 

— 

96.5 

89.5 

97.6 

99.2 

95.4 

-Mi  da 

— • 

91.5 

02.2 

SI. 9 

98.6 

98.8 

96.4 

95.6 

54.9 

•N.  No.  1756  ' 

— 

— . 

— 

92.5 

94.2 

94,6 

94.1 

N,  No.  1750  ' " 

— 

— 

— 

87.7 

91.3 

90.5 

90.4 

Variety 
State  or 
Nursery  No. 

Loaf  Volume,  Optimum 

1930 

1939 

1940  • 

1941 

1942 

1943 

1944 

1945  ’ 

Average 

N.  No,  1753  • 

wm-m 

_ • 

107.0 

105,9 

101.5 

104.5 

Regent 

106.6 

99,7 

100*5 

104.9 

103.1 

95.3 

105,9 

103.4 

102.0 

Newthatch  ' 

— 

— 

97..  4 

103%  4 - 

103,0 

99.9 

101.6 

100. S 

101.4 

S.D.  2200  ' 

— 

— 



104.7 

98. 9 

97,2 

101.6 

101.0 

Cadet 

— . 

. — 

97.9 

101 -.5 

100. 0 

9 7‘.  2 

104.1 

101.5 

100.3  . 

Pilot 

99.3 

96,0 

98.5 

100.0 

101.4 

100.6 

97.8 

100.3 

100.3 

Thatcher 

ioo;o 

100,0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

N,  No.  1764 

— 

— 

--  . 



' 

96.1 

100.3 

98.0 

99.0 

Rival 

97.3 

93.9 

92.1 

9616 

101,2 

99.3 

104,2 

98.6 

98.2 

N. . No,  1556 

— 

— 

— , 

— 

— 

051 3 

102. '3 

104.3 

97.8 

Ceres 

97.3 

91. ,9 

90.2 

99. >4 

100.8 

1021 6 

95.1 

94.4 

96.7 

Henry 

— 

— 

— 



98.-9 

90.0 

97.3 

97.7 

95.8 

Marquis 

94.3 

90.9 

91  *9 

98.-8 

95,7 

96  .'2 

99.9 

93.4 

95.4 

Mi  da 

— 

83.4 

■39..0 

91.4 

90.2 

90. "6 

96.4 

96.3 

94.9 

N.  No.  1756 

— 

— 

—— 





90.4 

94.9 

95.2 

S4.3 

N.  No.  1750 

— 

— 



86.9  ' 

90.9 

90.7 

90. 3 
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VeTri'erb y~~  ■■  ■ 

Str^te-oT 
■ Nursery  No. 

. 

Crumb  Color,  Average 

1930 

1939 

1940 

1941 

1942 

' 1943 

1944 . 

1945 

Weighted 

Average 

N.  No*  1756 

100.6 

107.2 

: 100.4 

108,1 

Mi  da,  r 

~ 

100.0 

103.6 

111.1 

107.0 

100.4 

105 . 9 

103.1 

107.4 

N.  No*.  1750  ’ 

— 

-■— 

— — 

--  .. 

111.3 

105.9 

105.7 

•106.5 

CaxLe/t 

— 

101.1 

111.1 

105.8 

100.0 

105.9 

107.4 

105.7 

Pilot 

1*09.5 

101.7 

100.1 

103.6 

105.0 

106.0 

103.5 

104.8 

104,2 

N.  No.  1764' 

— 

-- 

— 

— . 

100.9 

102.3 

104.2 

■103.7 

Rival 

1Q0.S 

■98.2 

•96.4 

103.6 

105.0 

104.0 

104.7 

104.9 

103.5 

N.  No*  1556' 

-- 

— 

“ 

97.5 

102.4 

108.4 

103.2 

N.  No.  1753 

— 

— 

--  • 

— 

— 

i06«2 

90.0 

102.5 

101.6 

Marqui  s 

*92.6 

104.2 

100.0 

100.0 

104.6 

106.2 

97,6 

ioo.o- 

101.1 

S.D,  2200 

-- 

J — 

' — 

103. 4 

i02.5 

97.7 

97.8 

101.0 

Thatcher 

100.0 

100.0 

100.0 

100.0 

100.  0 

ioo.o 

100.0 

100.0 

100.0 

Regent 

■ 97.5 

• 95.7 

• 97.7 

103.7 

103.5 

92.3 

102.4 

100.0 

99.5 

No'wthatch 

: — 

: — 

• 94.3 

107.6 

100.0 

96.4 

93.0 

98.2 

99.2 

Ceres 

* 95.3 

loo;  o 

95.2 

100.0 

100.0 

98,8 

101.2 

93,  3 

98.3 

Henry 

~ 

~ 

— 

90.0 

91.5 

09.8 

96.8 

92.1 

Variety 
State  or 
Nursery  No. 

Groin  Texture, 

Average 

1930 

1939 

1940 

1941 

1942 

1943 

1944 

Weighted 
1945  Average 

S.  'ID,  2230 

„ 

__ 

102.2 

104.9 

102.2 

-101.1  102,8 

N.  No.  1756 

- — 

— ~ * 

—— 

--p 

104,8 

102,3 

101.0  102.4 

Pilot 

• 104, 6 

• • 9.9,9 

- 97.0 

.101.2 

102,3 

103.6 

102.3 

101.1  101,5 

Ca.cl.et 

■ — 

■ — . 

- 94,4 

. 102.3 

101.1 

97.6 

104.7 

102.1  101.4 

Mi  da 

- — -■ 

• 103.4 

- 97.0 

. 101.1 

101.1 

' 104.7 

101.2 

101.3  100.0 

IT.  No.  1764 

- — 

• 

. 

103.8 

100.0 

100.0  100.6 

Rival 

• 99.3 

99.0 

. 94.3 

, 101.2 

101.1 

103.  6* 

102. 3 

101.6  100.6 

Newthatch  ' 

■ — 

*,  — * 

96.6 

100.0 

101,1 

10Q.0 

101.2 

100.0  100.4 

N.'  No.  1753 

■ — 

-- 

101,2 

99.0 

1Q1.-1  100.3 

Thatcher 

■ 100.0 

• 100,0 

. 100.0 

. 100.0 

100.0 

ioo.o- 

100.0 

-100.-0  100.0 

Marqui  s 

• 91.1 

• 10,0.8 

90.9 

. 1Q0.0 

100.0 

102.5 

100.0 

100,0  99.9 

Ceres 

- 93.7 

103.7 

-Sc.  3 

101.2 

90.0 

103.7 

101,1 

99,5  99.7 

N;  No.  1750 

waa* 

— 

104.9 

97.7 

96*9  90.2 

Regent 

95.9 

93.5 

93.3 

98.9 

1Q0.0  * 

96,4 

102.3 

98.9  98.1 

N.  1556  * 

92.9 

90.9 

101.1  97.9 

Henry 

— 

— 

T»r* 

. 90.8 

96.4 

96.6 

96.6  96.9 

Variety 

Summary  of  all  test 

s for  seven  -properties 

State  or 

Test 

•...'Wheat 

Plour 

Absorp- 

Opt. 

Crumb 

Grain 

Average  7 

Nursery  No. 

Weight 

Protein  Yield 

tion 

Volume 

Color 

Texture  ..  Properties 

Ca.de  t 

99,0 

103.0 

99.7 

105.3 

100.3 

105.7 

101.4 

1Q2.2 

•S.  D.  2280 

103.1 

-102.9 

102.5 

101.1 

.101.0 

101.0 

102,0 

102.1 

Mi  da 

10.5.4' 

■99.5- 

102.6 • 

100.4. 

94.9 

107.4 

100.8 

• 101.6 

•N.  1753  ' 

101.0- 

100.8- 

97.3. 

103.7 

104, 5 

.101.6 

100,3 

101.5 

Rival 

102.4' 

99.4 

102,7 

-103.1 

■ .90.2 

103.5 

100.6  . 

-101.4 

Nevrfc  hatch 

99.6* 

105.9- 

101.4. 

101.2 

101.4 

. 99,2 

1Q0.4 

* -•  -101.3 

N.  1764  ' 

100.51 

100,3- 

98.4. 

106.5. 

99.0 

103.7 

100.6 

,101.3 

Regent 

100.7- 

104.3- 

100.6. 

100.5. 

102.0 

99.5 

98.1 

■100.8 

N.  1756  ' 

104.9 

' 94.9 

101.0 

■ 99.3  . 

94.3 

, 108.1 

102.4 

ICO.  7 

jf.  1556  ' - 

101.3- 

102.4- 

99. 4- 

102.2; 

97.8 

103.2 

97.9  ' 

■ 100.6 

Pilot 

100.7 

' 93.4 

• 99.1 

•■  • 99.  3 ■ 

100. 3 

104.2 

101.5 

100.5 

N,  1750  ' 

105.7- 

90. a 

101.1- 

101.6. 

90.3. 

106.5 

90.2  ■ 

100.2 

Thatcher 

ioo.o- 

100.0 

100.0 

-100.0  - 

100,0 

100.0 

100.0 

100.0 

Ceres 

101.5 

97.7 

99.5 

101,5 

96.7 

98.0 

99.7 

99.3 

Marquis 

100.0. 

95*4 

97.0 

90.4 

95.4  . 

.101.1 

99.9 

99.2 

.Henry 

102.0 

94. 5 

•103.0 

- 99,3  - 

..  95.3 

92.1 

96.9 

97.0 

COMPARABLE  SAMPLES  7/1 TH  THATCHER:  1945 


In  table  12,  the  properties  of  the  1945  samples  of  15  varieties  or  strains  of 
hard.  red  spring  wheat  are  compared  with  those  of  Thatcher  grown  in  the  same  tests. 

The  varieties  a:re  arranged  in  order  of  percentage  for  the  optimum  loaf  volume* 

COMPARABLE  SAMPLES'  1933  to  1946 

Table  13  gives  the  averages  (3  to  3 yearns)  of  the  milling,  baking,  and  chemical 
properties  of  15  varieties  and  strains,,  expressed  as  a percentage  of  comparaTble  samples 
of  Thatcher.  ' These  include  the  lec„ding  commercial  varieties  grown  in  the  region  . and. 
the  most  promising  new -hybrid  strains  that  have  been  tested.-  From  13  to  132  compari- 
sons were  made  for  these  wheats.  The  more  important  quality  comparisons  were  made  for 
these  wheats.  The  more  important  quality  comparisons  shown  in  the  summary  table  13 
discussed  in  relation  to  Thatcher  as  100  percent.  - 

Thatcher 

Thatcher  has  been  a uniform  variety  in  the  plot  experiments  since  1932.  It  was 
distributed  for  commercial  growing  in  1934.  It  is  resistant  to  stem  rust,  is  early, 
has  short,  strong  straw  and  yields  well.  Its  commercial  acreage  increased  rapidly 
until -it  became  the  most  widely  grown  variety  in  1930.  It  probably  reached  its  peak 
in  1941  when  it  was  grown  on  about  6 million  acre s in  the  United  States  and  9 or  10 
million  acres  in  Canada.  Being  susceptible  to  leaf  rust,  it  was  injured  severely  in 
1930,  1939,  and  again  in  1941  and  its  acreage  has  since  decreased  in  the  United  States 
giving  way  to  Bival  and  Pilot  in  the  leaf— rust~off  ected  sections.  Thatcher  replaced 
Marquis  as  a standard  of  comparison  in  1939  and  as  it  is  still  the  most  widely  grown 
hard  red  spring  variety  it  is  here  used  as  the  standard  of  comparison  for  the  different 
milling  and  baking  properties. 

These  tests  show  Thatcher  to  average  about  medium  in  test  weight  being  exceeded 
by  a number  of  the  commercially  acceptable  varieties.  It  has  shown  excellent  milling 
qualities  producing  a high  percentage  of  flour  and  somewhat  better  than  would  be,  ex- 
pected from  it's  test  weight.  The  protein  content  is  medium  to  high  and  the  flour  ash 
about  average  as  compared  with  the  flour  ash  from  a number  of  other  commercially  grown 
varieties.  The  quality  of  the  protein  is  strong.  Thatcher  has  excellent  baking 
qualities  in  experimental  baking  tests  and  is  preferred  by'  the  grain  trade  for  a strong 
type  bakersT  flour.  It  ranks  high  in  loaf  volume  of  bread,  has  good  grain-texture, 
satisfactory  but  only  medium  crumb  color  and  a reasonably  high  water  absorption.  The 
1945  correlation  coefficient  for  flour  protein-loaf  volume  was  high  (r=s9095)  and  the 
slope  of  the  regression  line  (b  -48.8  cc) , In  table  13  are  summarized  the  data  from 
3 to  8 years  tests,  giving  the  relative  rank  of  15  wheats  in  percentage  of  Thatcher, 
for  the  principal  milling  and  baking  properties. 

Pilot 

Pilot  has  been  a uniform  variety  in  plot  experiments  since  1936  and  commercially 
grown  since  1939.  It  has  shown  excellent  milling  and  baking  qualifies  in  experimental 
baking  tests  and  is  approved  by  the  grain  trade  for  a strong  type  flour.  Pilot  is 
resistant  to  both  stem  and  leal,  rust,  to  mildew,  bunt  and  some  of  the  footrots.  It 
has  been  the  highest  yielding  of  the  uniform  varieties  during  the  past  8 years,  ranking 
first  in  five  of  the  years.  It  ranked  fourth  in  quality  in  the  Eastern  composite  and 
second  in  the  Western  composite  during  the  four  year  period  1942  to  1945  inclusive. 

The  weighted  average  of  109  comparable  samples  for  8 year's  shows  Pilot  exceeds  Thatcher 
with  respect  to  test  weight  and  average  and  optimum  loaf  volume  of  bread.  Pilot  has 
made  bread  that  has  averaged  (8  years;  considerable  better  than  Thatcher  in  grain 
texture  and  crumb  color.  It  has  been  uniformly  low  in  flour  ash  content  and  exceeded 
many  of  the  uniform  varieties  in  this  respect,,  The  quality  cf  the  protein  of  Pilot  is 
good.  Pilot  averages  slightly  lower  in  flour  protein  content  than  Thatcher,  but  is 
equal  to  Thatcher  in  loaf  volume  of  bread  for  the  average  of  8 years  tests  (table  2). 
Pilot  has  a short  dough  mixing  time.  It  averages  slightly  lower  than  Thatcher  for  the 
other  properties.  In  supplemental  baking  tests  Pilot  does1 not  usually  respond  to  in- 
creasing amounts  of  bromate  and  is  easily  injured  by  long  fermentation.  The  dough 
properties  of  Pilot 'are  elastic  and  pliable  as  contrasted  with some  varieties  which 
produce  bucky  doughs.  The  correlation  coefficient  for  flour  protein-loaf  volume  wa,s 
high  (r-.9325)  and  the  slope  of  the  regression  line -(bp)  equals  58.8. 
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Rival 

Rival  was  made  a uniform  Variety-  in  1938  and  together  with  Pilot  was  distributed 
for  commercial  growing  in  1939.  By  1944  they  had  increased  to  6 million  acres,  with 
Rival  exceeding.  Pilot  about  3 to  1.  Rival  has  shown  good  milling  and  baking  qualities 
in  experimental  baking  " te.sts  and  is.  considered  satisfactory  by  the  grain  trade.  Both 
Pilot  and  .Rival  are  awhed  wheats,  and  do  not  have- as  strong  straw  as  desired  for  the 
heavier  soils  in  the  eastern  section.  Among  the'  uniform  varieties  Rival  has  yielded 
less  than  Pilot  but  more  than  Thatcher  during  the  past  8 years  for  the  region,  and  has 
yielded  much  better  in  the  eastern  than  in  the  western  sections.  The  weighted  average 
of  - 83  comparable  samples  for  8 years  show  Rival  to  exceed  Thatcher  with  respect  to 
test  weight,  flour  yield,  water  absorption,  crumb  color  and  grain  texture. 

It  i a,  among  one’. of  the  varieties  high' in  floor  ash.  It  has  been  outstanding  as 
to  yield  of  flour  ranking'  better  than  most  of  the  varieties  and  strains  grown  over  a. 
period  of  years.  . Of  the  16  wheats  shown  in  table  13,'  it  ranks  9th  in  optimum  loaf 
volume  and  5th  for  the  average  of  7 principal  properties.  The  correlation  coefficient 
for  floor  protein-loaf  volume  was  (rC.7964)  and  the  slope  of  the  regression  line 
(b  ) equals  59.9  was  steeper  than  that  of  any  of  the  15  wheats  with  which  it  was 
compared. 

, ■ • Cadet 

Cadet,  has  been  a uniform  variety  for  .'the  region  for  the  4 years.  1942  to  1945, 

It  is  the  result  of  a Merit  x Thatcher  cross 'and  was  increased  in  1944  and  distributed 
for  commercial  growing  in  1945.’  Cadet  is  a midseason,  ewnleted  wheat  resistant  to 
both  stem,  and  leaf  rusts.  It  has  been  a.  high  yielding  wheat  for  the  region  but  appears 
best  adapted  to  the.  northern  part.  During  a 6-year  period. 83  comparable  milling  and 
baking  tests  show  it  to  exceed  Thatcher  with  respect  to  crude  protein  .content  of  wheat, 
water  absorption,  loaf  volume  for  the”No,  6,  average,  and  optimum,  crumb  color,  and  grain 
texture.  It  is  approximately  equal  to  Thatcher  in  test  weight  and  flour  yield,  has  a 
higher  ash  in  the  flour  and  a much  greater  water  absorption.  Supplemental  baking  tests 
show  that  it  responds  sharply  to  increasing  amounts  of'  bromate  and  generally  has  greater 
tolerance  to  long  periods  of  mixing  and  fermentation  than  most  varieties.  It  has  ranked 
high  by  the  malt-phcsphr.te-bromrbe  bake  used  by  the  North  Dakota,  and  Canadian  labora- 
tories. Commercial  milling  and' baking  tests  for  the  last  4 years  rank  it  high  in 
quality.  Among  the  16  wheats  it  ranks  3rd  in  crude  protein  of  wheat,  2nd  in  water 
absorption,  5th  in  loaf  volume  by  the  No,  6 method  and.  optimum  bake,  4th  in  crumb  color, 
and  grain,  texture  and  1st  for  the  average  of  7 principal  properties.  The  1945  correlation, 
coefficient  for  flour  protein-loaf  Volume  was  medium  high  (r»,9097)  end  the  slope  of  the 
regression  line  (b-j.)  equals  43.5.' 

Hi  da. 

Mida  was  first  ma.de  a unif  orm  .variety  for  the  region  in  1944  when  it  was  distrib- 
uted for  commercial  growing  by  the  North  Dakota  Agricultural  Experiment  Station.  It 
has  been  in  plot  experiments  at  the  ’North  Dakota,  and  Minnesota  stations  for  6 years 
and  was  the  highest  yielding  wheat  for  the  region  in  1945.  It  is  an  awned,  strong- 
strawed  wheat,  resistant  to  both  stem  and  leaf  rusts  and  to  bunt.  During  7 years 
68  milling  and, baking  tests  show  that  it  exceeds  Thabcher  with  respect  to  test  weight, 
crude  protein  of  wheat,  flour  yield,  water  absorption,  crumb  color-,  and  grain 'texture 
and  has  a lower  ash  content  of  the. flour.  In  loaf  volume  Mida  ranked  lower  than 
Thabcher  by  the  No.  6,  average,  and  optimum  baking  results.  It  ranked  14th,  according 
to  the  optimum  hake  and  13th  by  the  No.  6 and  14th  by  the  average  results,  among  16 
wheats.  It  averages  3rd  in  yield  of  .flour  and  2hd  in  crumb  color  and  test  weight,.. 

The  summary .pf  7 principal  properties  shows  it  to  rank  3rd.  It  has  commercial  trade 
approval  as.  satisfactory  for  nil-purpose  bakers’  flour.  The  correlation  coefficient 
flour  protein-loaf  volume  (r)  was  ,8527  and  the  slope  of  the  regression  line  (b,) 
medium,  47,7, 

Regent 

Regent  has  been  a uniform  variety  since  1942.  It  was  developed  and  distributed 
by  the  Canadian  Department  of  Agriculture  in  1939  and  has,  been  grown  commercially 
in  the  United  Stales  since  1940,  It  is  recommended  for  growing  on  the  heavier  soils 
of  the  Red  River  Valley  of  Minnesota  end  North  Dakota,  In  other  areas,  however,  it 
has  been  dam, aged  by  .heat,  and  scab  and  has  not  been  a high-yielding  wheel.  It  has 
shown  excellent  milling’  and  baking  qualities  in  experimental  tests  and  has  been 
approved  by  the  commercial  grain  trade.  Sixty— six  comparable  bests  'with  Thatcher 
covering  8 years  show  it  to  exceed  Thatcher  with  respect  tc  test  weight,  crude  protein 
of  wheat,  flour  yield,  water  absorption,  loaf  volume  for  the  average,  No.  6,  and 
optimum,  tut  lower  in  other  properties.  It  is  higher  in  ash  of  flour  than  Thabcher. 
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Regent  has  heen  particulazy  high  in  protein  exceeding  many  of  the  wheats  with  which 
it  has  heen  comparably  grown.  The  better  loaf  votume  obtained-  from  Regent  indicates 
that  the  Quality  of  the  protein  is  also  good.  It  has  about  the  sane  dough  mixing 
tine  as  Thatcher.  Regent  averages  8th  in  the  sunnar  of  7 principal  propertied.  The 
correlation  coefficient  for  f lour-protein-loaf  volume  was  tr=.911l)  and  the  slope  of 

;the  regression  line  (b  ) equals  50.0* 

1 • 

Newthatch 

Newthatch  is  a composite  of  several  Hope  x Thatcher^  backcross  strains,  one  of 
which  was  a -uniform -variety  for  the  eastern  section  in  1342.  In  1943  Newthatch  re- 
placed the  single  line  as  a -uniform  variety  for  the  eastern  section  and.  waS  made  a, 
uniform  variety  for  the  region  in  1944.  The  variety  was  distributed  to  seed  grower's 
by  the  Minnesota  .Agricultural  Experiment  Station  in  1944.  In  the  Minnesota  plot  ex- 
periments for  5 yeans,  Newthatch  has  outyielded  the  other  uniform  varieties  but  for  the 
region  it  is  not  high.  By  using  yields  and  milling  and  baking  data,  for  the  single 
lines  included  in  the  composite,  data,  are  available  for  a 6— year  period.  During  a. 

6-year  period  of  65  comparable  milling  and  baking  tests,  Newthatch  has  exceeded  Tha.tcher 
with  respect  to  crude  protein  of  wheat,  flour  yield,  water  absorption,  and  loaf  volume, 
(No.  6,  average  and  optimum)  and  grain  texture.  It  has  a high  ash  content,  ranking 
3rd  in  comparison  with  16  wheats*  Ifc  has  one  .outstanding  advantage  in  being  highest 
in  protein  content  of  the  wheat,  and  averages  3rd  in  optimum  loaf  volume  among  16  wheats. 
It  is  about  the  same  in  test  weight  a.s  Thatcher  but  yields  slightly  more  flour  than 
Thatcher  on  a yearly  basis  for  the  6 years  compared.  .The. dough  nixing  time  is  similar 
to  that  of  Thatcher.  It  ranks  6th  for  the  average  of  7 principal  properties.  The  . 

1945  correlation  coefficient -for  flour  protein-loaf  volume  was  not  as  high  as  some  of 
the  other  varieties  (r*»,8600)  and  the  slope  of  the  regression  line  rather  low  (bp) 
equals  40.9. 

Marquis 

Marquis  was  a uniform  variety  for  the  region  from  1929  to  1942  end  is  still  one 
of  the  uniform  varieties  for  the  western  section.  It  was  the  leading  spring  wheat 
Variety  of  the  United  States  from  1919  to  1934,  .It  was  long  considered  the  standard 
of  quality,  but  since  1938  has  been  replaced  by  Thatcher.  Marquis  is  still  held  in 
high  regard  by  the  commercial  trade,  although  in  comparison  with  newer  varieties  it  has 
not  shown  to  advantage  in  experimented  yield,  and  quality  tests.  It  is  the  lowest 
yielding  of  the  uniform  varieties.  Among  the  16  wheats,  60  comparable  samples  of 
Marquis  and  Thatcher  show  Marquis  to  be  lower  than  Tha.tcher  in  flour  yield,  water 
absorption,  crude  protein,  loaf  voluno  (No,  -6,  average  and  optimum)  and  grain  texture* 

It  is  higher  than  Thatcher  for  crumb  color  and  also  higher  in  ash  content  of  flour. 

It  ranks  13th  for  optimum  loaf  volume  and  15th  in  the  summary  of  the  7 principal 
properties  among  the  16  wheats.  The  correlation  coefficients  for  flour  protein- 
loaf  volume  wen  high'  (r3. 9407)  and* the  slope  of  the  regression  line  (bp)  equals  52.3. 

' • 

Ceres 

Ceres  has  been  a,  uniform  variety  since  the  stcart  of  the  coordinated  regional 
program  in  1929.  It  was  distributed  in  1926  and  increased  rapidly,  exceeding  Marquis 
in  acreage  by  1934,  In  the  bad  rust  years  of  1935,  1937,  and  1938  it  was  severely 
damaged  and  was  gradually  replaced  by  Thatcher*  It  is  still  a high-yielding  wheat 
in  most  of  Montana  and  other  sections  where  stem  and  leaf  rusts  do  not  occur  too 
frequently,  Ceres  has  consistently  shown  good  milling  and  baking  qualities  in  ex- 
perimental tests  and  has  been  a&cepted  by  the  commercial  trade.  Among  the  uniform 
varieties  for  the  western  section  Cores  has  been  outyielded  by  both  ^hatcher  and 
Pilot.  Among  the  16  wheats  summarized  in  table  13,  50  comparable  samples  of  Ceres 
and  Thatcher  covering  8 years,  show  Ceres  .exceeds  Thatcher  with  respect  to  test  weight 
and . water  absorption.  It  averages  slightly  lower  than  Thatcher  for  the  other  prop- 
erties but  ranks  10th  for  the  No.'  6 and  average  loaf  volume  and  11th  for  optimum 
volume^among  16  wheats.  It  ranks  13th  in  protein  content  and  14th  for  the  average 
of  7 of  the  principal  properties.  The  correlation  coefficient  for  flour  protein- 
loaf  volume  was  one  of  the  highest  (r»9857)  and  the  slope  of  the  regression  line 
medium  high  (bp) 'equate  54,4, 
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N.  No.  1764 

N.  No.  1764  is  Merit  x Pilot,  (C.I.  12315)  and  was  the  2nd  highest  yielding  wheat 
in  the  Uniforn  Regional  Nurseries  for  the  3 years  1943  to  1945.  It  has  been  advanced 
to  plot  experiments  at  dost'  stations..  It  is  an  early  bearded  wheat  with  good  strength 
of  straw.  It  also  is:  resistant  to  stem  and  leaf  rust,  bunt,  mildew,  and  scab.  During 
the  last  3 years  32  comparable  milling  and. baking  tests  show  it  exceeds  Thatcher  with 
respect  to  test  weight,  crude  protein  content,  water  absorption,  crunb  color,  and  grain 
texture.  It  has  the  highest  ash  content  of  flour  among  the  varieties  compared  and  the 
flour  yield  is  relativelly  low,  ranking  14th.  It  appears  to  be  outstanding  on  the  bafis 
of  3 years  results  in  water  absorption  ranking  1st  among  16  varieties.  The  dough  nixing 
time  is  slightly  longer  than  required  fox  Thatcher.  It  ranks  7th  among  16  varieties  for 
an  average  of  7 principal  properties.  It  appears  to  bo  one  of  the  outstanding  strains 
tested  during  the  last  3 years.  'The  correlation  coefficient  (r°.9397)  for  flour-protein 
loaf  volume  was  as  high  as  for  many  of  the  other  comparisons.  The  slope  of  the  line  (b, ) 
was  .41.1  ;>  : 

N.  No.  1756 

N.  No.  1756  is  Pilot  x Mi da  (C.I.  12303)  and  has  been  the  highest  yielding  wheat 
in  the  Uniform  -Regional  Nursery  for  3 years  1943  to  1945  inclusive.  It  has  been  ad- 
vanced to  plot  tests  at  a large  number  of  stations  because  of  high  yield  and  heavy 
‘test  weight  kernels.  In  the  plot  experiments  it  has  also  been  high  yielding,  exceeding 
the  uniforn  varieties.  It  is  bearded  with  good  straw,  does  not  shatter  and  is  resistant 
to  the  rusts  and  smuts.  ' v-  - :■>  , • , 

During  the  last  3 years  24  conparable  milling  and  baking  tests  show  it  exceeds 
Thatcher  in  test  weight,  flour  yield,  crumb  color,  and  grain  texture*  It  is  out- 
standing in  crunb  color  ranking  highest  among  15  wheats.  It  also  has  the  lowest  flour 
ash  of  the  16  varieties  compared.  It  averages  lower  than  Thatcher  for  the  other 
properties  and  ranks  9th  among  16  wheats  for  an  average  of  7 principal  properties. 

The  correlation  coefficient  (r*,9534)  for  flour  protein-loaf  volume  was  high  and  the 
slope  of  the  regression  line  (bp)  equals  46.8  is  intermediate, 

N.  No.  1750 

N*  No.  1750  is  Pilot  x Mida  (C.I.  12316).  It  is  the  3rd  highest  yielding  wheat 
in  the  Uniforn  Regional  Nurseries-  for  the  last  3 years.  It  was  advanced  to  plot  ex- 
periments at  a number  of  stations  because  of  good  yields,  strong  straw  and  -unusually 
heavy  test  weight  of  grain.  It  also  has  good  resistance  to  the  rusts  and  shuts  and 
is  one  of  the  most  attractive  wheats  in  both  the  field  and  bin.  In  3 years  comparable 
tests  of  24  samples  with  Thatcher,  N.  No.  1750  exceeds  Thatcher  in  test  weight  (ranking 
1st.  of  16  wheats  compared),  yield,  of  flour,  water  absorption,  and  crumb  color  of  bread. 
It  has  a much  lower  flour  ash  than  Thatcher,  It  averages  lower  than  Thatcher  for  all 
the'  other  properties  ranking  lowest  in  loaf  volume  (optimum  bake)  of  the  16  wheats  com- 
pared, It  was  outstanding  in  test  weight  but  only  average  in  flour  yield.  The  dough- 
mixing  time  is  longer  than  required  for  Thatcher.  It  r.anks  12th  in  protein  content, 
but  lowest  in  loaf  volume  (all  methods)  of  bread  of  the  16  wheats  compared.  It  ranks 
12th  in  the  summary  of  7 principal  properties.  The  correlation  coefficient  flour 
protein-loaf  volume  was  low  (r— ,8162)  and  the  slope  of  the  line  also  low  (bp)  equals 
37.9. 

Henry  _ 

Henry  is  the  highest  yielding  wheat  in  the  uniform  regional  nursery,  for  the  3**- 
year  period  1942  to  1944  and  was  increased  and  distributed  by  the  Wisconsin  Agricultural 
Experiment  Station  in  1944.  It  has  also  been  a high-yielding  wheat  in  Wisconsin  ex- 
periments and  has  been  tested  at  Minnesota  and  South  Dakota  stations  with  favorable 
yield  results.  During  4 years  20  milling  and  baking  tests  show  that  it  exceeds  Thatcher 
with  respect  to  test  weight,  flour  yield*  and  has  one  of  the  lowest  ash  content  of  the 
16 -wheats.  Although  not  the  highest  in  test  weight,  it  yields  more  flour  than  any  of 
the  wheats  with  which  it  was  compared.  The,  flour  is  soft  and  does  not  have  the  granular 
characteristics  of  hard  wheats.  It  ranks  lower  than  Thatcher  in  water  absorption,  loaf 
volume  of  bread  by  the  No.  6,  average,  and  optimum  bakes,.  It  has  a somewhat  shorter  dough 
mixing  time  than  Thatcher.’  It  ranks  lowest  in  crumb,  color,  protein  content,  grain 
texture  and  the  average  of  7 properties  of  the  16  wheats  compared.  The  correlation  co- 
efficient (n-,9241)  between  flour  protein  and  loaf  volume  yras  high  although  the  5 samples 
were  all  in  the  low  protein  range.  The  slope  of  the  regression  line  (bp)  equals  35,5 
was  among  the  lowest. 
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S.D.  2280 

S»  D*  2280  is  a "beardless  seleotion  from  a Rival  x Thatcher  cross,  developed  at 
the  South  Dakota  Agricultural  Experiment  Station.  It  was  tested  in  the  Uniform 
Regional  Nursery  for  the  3 years,  1S42  to  1944,  and  has  "been  in  plot  experiments 
at  Brookings  for  a 5-year  period.  It  is  a stiff  strawea,  early  strain  which  has 
yielded  well  in  South  Dakota,  experiments. 

During  4 years  13  milling  and  "baking  tests  show  that  S.  -D*  2280  exceeds  Thatcher 
with  respect  to  test  weight  per  "bushel,  protein  of  wheat,  yield  of  flour,  water  ab- 
sorption, loaf  volume  (No-.  6 and  optimum),  crumb  color,  and  grain  texture.  It  ranks 
lower  than  Thatcher  in  flour  ash.  The  dough  mixing  time  is  slightly  longer  then  re- 
quired for  Thatcher.  It  does  not  respond  to  incresing  amounts  of  bromate»  requiring 
approximately  half  the  amount  needed  for  Thatcher  for  optimum  results.  These  few 
tests  show  that  it  has  good  grain  texture  ranking  highest  among  IS  wheats.  It 
ranks  fourth  in  protein,  flour  yield,  loaf  volume  (Nof  6 and  optimum)  and  second  in 
the  summary  of  seven  principal  properties.  No  correlation  coefficients  or  regression 
lines  were  calculated  "because  of  the  small  number  of  samples  tested. 

N.  No.  1753 

N.  No.  1753  is  Regent  x Pilot  (C.I.  12317).  It  has  "been  the  highest  quality 
wheat  in  the  Uniform  Regional  Nursery  for  the  3-years  1943  to  1945  and  has  "been  a&» 
vanced  to  plot  experiments  at  several  stations.  It  has  yielded  about  the  same  as 
Thatcher,  is  awnless,  and  has  good  straw  and  resistance  to  stem  and  leaf  rust,  bunt 
and  mildew*  It  also  has  an  attractive  smooth  kernel  of  heavy  test  weight.  In  13 
comparable  quality  tests  with  Thatcher  (for  3 years)  N.  No.  1753  is  equal  to  or  ex>- 
ceeds  Thatcher  in  all  properties  except  flour  yield  and  gradn  texture  and  ranks  first 
in  No.  6,  optimum,  and  average  loaf  volume,  among  13  wheats  discussed.  It  is  equal 
to  Thatcher  in  flour  ash.  It  handles  satisfactory  in  the  mill  but  the  flour  yield  is 
low  ranking  15th  of  the  16  wheats  compared.  Aside  from  the  low  flour  yield,  it  is  con- 
sidered one  of  the  most  outstanding  strains  from  a quality  standpoint.  The  dough 
mixing  time  (only  three  years  results)  indicate  that  it  averages  slightly  less  than 
required  for  Thatcher.  It  ranks  4th  in  the  summary  of  7 principal  properties.  The 
correlation  coefficient  was  one  of  the  lowest  (r-.S525)  and  the  slope  of  the  line 
lowest  (b-j.)  equals  23.4. 

N.  No.  1556 

N.  No*. 1556  is  an  early  bearded  selection  from  a Ceres  x Hope-Turkey-El orence 
cross  developed  at  the  Dickinson  Substation,  Dickinson,  North  Dakota.  It  was  in- 
cluded in  the  Uniform  Regional  Nursery  for  the  3-years  1943  to  1945  where  it  was 
the  earliest  variety  in  the  experiment  for  3 consecutive  years.  It  has  been  in 
plot  experiments  at  Dickinson  for  4 years  end  at  other  N»  Dak.  stations  and  at 
some  of  the  more  southern  stations  for  shorter  periods.  Because  of  its  earliness 
it  has  yielded  best  at  the  more  southern  stations,  particularly  in  Nebraska. 

During  the  3 years  (1943  to  1945)  13  milling  and  baking  tests  show  that 
N.  No.  1556  exceeds  Thatcher  with  respect  to  test  weight,  protein  of  wheat,  flour 
yield,  water  absorption,  and  crumb  color*  It  is  lower  than  Thatcher  with  respect 
to  flour,  ash,  and  loaf  volumes  (No.  6,  average  and  optimum/.  N.  No,  1556  averaged 
about  the  same  as  Thatcher  in  dough  mixing  time.  It  responds  well  to  increasing 
amounts  of  bromate  requiring  for  optimum  results  shout  three  times  more  brome.te 
than  Thatcher.  It  ranks  tenth  among  14  varieties  for  an  average  of  seven  principal 
properties.  No  correlation  coefficient  or  regression  lines  were  calculated, 
because  of  the  small  number  of  samples  tested. 
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The  broad  baking  tests  on  the  1947  samples  ( sane  as  used  on  the  19 
1945,  and  1946  sonnies)  were  nade  "by  a rich  highly  bronated  formula. 

Details  of  the  nctho'ds  used  in  1947,  with  the- various  ingredients 
shown  in  table  1. 


Table  1. — Baking  methods  used  for  samples  of  the  1947  crop. 


Ingredients 

Baking  Method 
0 o nne  r c i al  -b  r-o  na  t e-nal  ted 
wheat  flour 

Flour  ( grams)  • 

100.0 

Yeast  (grams) 

2.0 

Salt  (grams) 

; 1.5 

Sugar  (grams) 

5.0 

Pota,ssiun  bronate  (grans)  1 J 

.0  to  .004 

Malted  wheat  flour  ( grans) 

- ' : .25 

Nonfat  dry  milk  solids  (grans) 

- -4.0 

Shortening  (grans') 

3.0 

Water  absorption  (percent) 

Optimum  for  each  variety 

Mixing  tine  (minutes). 

Optimum  for  each  variety 

Fermentation  time  (minutes) 

180 

l/  0,  1,  2,  3,  and  4 mg. 

-fomentation  periods : 


1st.  p unc h af  t o r 1 0 5 i \i nut  e s . 

2d  punch  after  additional  50  nihutos 
Mold  -after  additional  25  minutes 
Proofing  tine  - 55  minutes 
Baked  25  minutes,  at  450°  F. 

This  baking  procedure  is  based  on  the  method  of  the  American  Associa 
of  Cereal  Chemists,  with  certain  modifications: doomed  necessary  for  unble 
experimentally  milled  flour.  Because  of  the  size  a f the  nixing  bowl,  ing 
ients  sufficient  for  two  leaves  were  nixed  at  .one  time.  They  were  nixed  , 
sufficient  length  of  time  to  develop  the  dough . properly  in  a Hobart-Swansi 
dough-mixer  (108  H.  P.  M.)  with  4 pins  in  the  head  and  2 pins  in  the  bowl 
The  absorption  of  the  flour  was  calculated  from  the  amount  of  water  added 
for  x>roper  consistency  at  the  time  the  doughs  were  nixed.  The  absorption 
values  are  indicated  in  the  tables,  When  nixed,  the  doughs  were  divided, 
then  rounded  in  the  hands,  and  placed  in  ferm.enta.tion  granite-ware  r,oatne,j 
bowls,  measuring  6 inches  top  diameter,  3 inches  bottom  diameter,  and  2-1 
inches  deep.  The  punches  were  made  by  folding  .the  dough  approximately  10 
tines  in  the  hands.  At  the  end  of  the  fermentation  period  the  dough  was 
molded  by  a Thompson  mechanical  roll  type  "A"  moulder  with  roils  set  at  a 
clearance  of  3/8  of  an  inch  and  the  compression  plate  1-1/8  inches.  The 
molded  doughs  were  placed  in  baking  pans  constructed  from  .2XX  tin  known  as 
the  tall  form.  The  proofing  tine  of  55  minutes,  at  86°  P.  and  baking  time 
of  25  minutes  at  450°  F.  were  the  same  for  all  samples.  Two  loaves  of  eac, 
sample  were  baked,  but  since  the  ingredients  were  mixed  as  for  one  loaf,  t‘ 


w'  O u uui3  in  (till/  kiojliou  xii  wxix  on  ona ^ torn  x s us ua.lly  used  and 

arc  nat  so  considered  herein.  Data  given  in  the  tables  are  averages  of  the 
two  loaves. 

The  baking  trials  were  cade  by  varying  the  amounts  of  bronate  (0  to  4 
ng  per  100  grans  of  flour)  with  the  formula  given  in  table  1.  With  this 
baking  procedure  the  optimum  or  maximum  loaf  volume  is  apparently  obtained 
with  the  flour  from  each  variety  or  strain.  It  has  generally  b^en  found 
that  the  loaf  having  the  optimum  volume  also  has  the  best  crumb  color  and 
grain- texture  of  the  different  baking  tests  made.  This  test  appears  to 
bring  out  the  full  strength  of  the  wheats  somewhat  better  than  the  methods 
-previously  used.  In  actual  practice  a baking  test  with  1 milligram  and  an- 
other with  2 milligrams  of  bronate  is  made  on  the  same  day.  Bakes  with  no 
bronate  or  increased  amounts  of  bronate  (3  milligrams  or  higher)  arc  made 
on  the  following  days  until  the  optimum  loaf  volume  has  been  determined  for 
each  variety  nr  strain.  Average  volumes  arc  calculated  from  the  three  best 
bakes,  only.  This  baking  procedure  brings  each  of  the  samples  to  its  op- 
timum volume  by  making  provision  for # adequate  gas  production,  by  the  employ- 
ment of  sufficient  sugar  and  diastatic  supplements,  and  sufficent  oxidation 
by  the  use  of  increasing  amounts  of  potassium  bronate. 

A check  or  standard  flour  f r control  purposes  was  included  in  the 
baking  trials  with,  each  day’s  tests.  The  loaf  volume  for  each  af  the  51 
bakes  with  the  standard  flour  (12.3  percent  protein)  and  the  dates  on  which 
they  were  ma.de  are  shown  in  the  following  tabulation: 


Date 

Volume 

Date 

Volume 

Dat  e 

Volume 

cc. 

cc. 

cc. 

Nov.  17 

7T8 

' Feb.  10 

7&1 

Har.  24 

778 

18 

732 

11 

775 

25 

778 

19 

750 

12 

789 

Apr.  1 

806 

Jan.  5 

764 

16 

784 

5 

789 

n 

O 

755 

17 

709 

6 

783 

7 

767 

18 

754 

7 

786 

12 

738 

19 

720 

12 

789 

13 

735 

24 

769 

13 

755 

14 

738 

25 

772 

14 

766 

15 

744 

26 

787 

19 

775 

19- 

758 

liar . 1 

772 

26 

755 

26 

781 

2 

755 

27 

758 

27 

758 

3 

749 

28 

766 

28 

760 

4 

758 

29 

761 

Feb.  • 4 

755 

8 

752 

Hay  4 

786 

5 

755 

22 

778 

6 

772 

9 

775 

23 

769 

10 

772 

Average  763 

Standard  error  19,7 


Fifty-one  baking  tests  were  v.a.de  with  the  standard  flour..  The  average 
loaf  volume  was  763  cc.  and  the  standard  error  19.7  cc. 


